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	Reason for change:
	In the previous RAN1 meeting, the following has been agreed and included in the LS R1-1814339
		Agreements:
For the agreements made in RAN1#94bis as below:
· UE uses the same ID for linkage of the search spaces configured in scheduled and scheduling cell, and ignores the CORESET ID configured in the scheduled cell
RAN1 re-confirms the agreements, with further clarification as below:
· Number of candidates configured in search-space in scheduled cell apply to the search-space of the same index in scheduling cell. 
· Note: If only one BWP is configured on scheduled cell, then number of cross-carrier search-spaces is limited to 10 instead of 40
· noOfCandidates in SS set(s) of active BWP of the scheduled cell(s) is applied to the corresponding SS set(s) of active BWP of the scheduling cell(s)
· Note: this is the original RAN1 solution and concerns of RAN2 has been addressed 
Agreement
· For cross carrier scheduling, Tci-PresentInDCI has to be always enabled
· For cross-carrier scheduling with tci-PresentInDCI being enabled for a DCI format 1_1, the scheduling timing offset cannot be smaller than the threshold
· Above two bullet applies in case the scheduled carrier is in FR2
· The first bullet applies for both FR1 and FR2
· The first two bullets apply only for CORESET associated for cross carrier scheduling



Therefore,
· No further consideration on solution 2 is necessary.
· For the issues listed in R1-1812115, 
· Only the parameter nrofCandidates and searchSpaceId in the IE SearchSpace configured in scheduled cell are applicable for search space monitoring for cross-carrier scheduling. Other parameters in the IE SearchSpace configured in scheduled cell are ignored by the UE.
· As agreed, nrofCandidates from the IE SearchSpace of a DL BWP of the scheduled cell is applicable to the IE SearchSpace of active DL BWP of scheduling cell with the same searchSpaceId only if the DL BWP of scheduled cell is active. In other words, nrofCandidates in the IE SearchSpace of the non-active DL BWP of the scheduled cell is not valid in the active DL BWP of scheduling cell.
· For cross-carrier scheduling, tci-PresentInDCI is always enabled for CORESET associated for cross carrier scheduling.
· For the IE PDCCH-Config in the scheduled cell, parameters other than searchSpacesToAddModList and searchSpacesToReleaseList are not necessary.
· For the IE controlResourceSet in the scheduled cell, any parameters are not necessary.



Based on the LS from RAN1, we highlight the following aspects that RAN2 needs to take into account in our RRC spec. 

First, it is agreed in RAN1 that the linkage between the search space of the scheudling and scheduled cell is based on same serach space id. In addition, in order to address the issue of per-BWP configuration of search space and active BWP, the agreement highlighted in yellow is made in RAN1. This means that the issue of active BWP is handled by RRC configuration and BWP switching based on DCI indication. From the perspective of RRC configuration, it is mendated that for the search space id configured in the scheduled cell, the same search space id also has to be configured for the scheudling cell. This needs to be clarified in the field description of searchSpaceId

Second, for the field tci-PresenceInDCI, the agreement highlighted in turquoise. There are potentially two impacts for the RRC spec for these two agreements for cross carrier scheudling,:
· In the field description of tci-PresenceInDCI, it needs to be clarified that the field should always be present.
· For time domian allocation, since it has been agreed that k0 should not exceed the threshold provided by UE capability, it should be clarified in the field description of PDSCH-TimeDomainResourceAllocation=>k0 that the configured list of values of k0 should not exceed the threshold

Third,  for the agreement in pink, this is the current status of the RRC spec, which is shown below, hence no change is needed. 
[image: ]

Fourth, for the agreement in red, 
· it is agreed that in searchSpace in scheduled cell, only the two fields searchSpaceid and nrOfCandidates are needed. Hence, field descriptions need to be added for this accordingly.
· For PDCCH-Config in the scheduled cell, only searchSpacesToAddModList and searchSpacesToReleaseList are needed. 
· It is also agreed that controlResourceSet in the schduled cell is not needed. However, if PDCCH-config in scheduled cell is absent, this is satisfied naturally. Hence, if the above change is made, no chagne is needed for this agreement. 


	
	

	Summary of change:
	1/  For downlinkPreemption, ControlResourceSet, tpc-PUCCH, tpc-PUSCH and tpc-SRS within PDCCH-Config, clarify that if the IE PDCCH-Config is configured for the scheduled cell for cross carrier scheduling, these fields are absent. 
This correction is applicable for both SA and NSA. 
Impact analysis
Impacted functionality:
BWP-DownlinkDedicated 
Inter-operability:
1. If the network is implemented according to the CR and the UE is not, the UE 
1. If the UE is implemented according to the CR and the network is not, the UE cannot understand the configuration correctly and may reject the configuration. 

[bookmark: _GoBack]2/ Clarify in the field description of searchSpaceToAddModList that for cross-carrier scheduling, if a search space with a certain search space id is configured for the scheduled cell, another search space with the same search space id has to be configured for the scheduling cell. 
This correction is applicable for both SA and NSA. 
Impact analysis
Impacted functionality:
PDCCH-config
Inter-operability:
1. If the network is implemented according to the CR and the UE is not, there is no inter-operability issue 
2. If the UE is implemented according to the CR and the network is not, the UE is not able to accept the configuration from the network since it is wrong from its understanding

Clarify in the field description of searchSpaceToAddModList that for cross-carrier scheduling, in the configuration for the scheduled cell, only the fields searchSpaceId and nrofCandidates are present. 
This correction is applicable for both SA and NSA. 
Impact analysis
Impacted functionality:
PDCCH-config
Inter-operability:
1. If the network is implemented according to the CR and the UE is not, there is no inter-operability issue
2. If the UE is implemented according to the CR and the network is not, un-necessary configuration is given for the scheduled cell and the UE behavior is undefined. 



3/ Clarify in the field description of tci-PresentInDCI within controlResourceSet, that if the serving cell is configured with cross carrier scheduling, in the controlResoruceSet for the scheduled serving cell, the other fields apart from this field and controlResourceSetId are ignored. 

This correction is applicable for both SA and NSA. 
Impact analysis
Impacted functionality:
ControlResourceSet

Inter-operability:
1. If the network is implemented according to the CR and the UE is not, there is no inter-operability issue
2. If the UE is implemented according to the CR and the network is not, when the scheduled cell needs the DCI indication for TCI state, the UE will not comprehend the DCI correctly and the decoding of DCI will fail.


4/ Clarify in the field description of k0 inside PDSCH-TimeDomainResourceAllocationList that if the IE is configrued for scheldued cell, its value should always be larger than the threshold. 

This correction is applicable for both SA and NSA. 
Impact analysis
Impacted functionality:
PDSCH-TimeDomainResourceAllocation

Inter-operability:
1. If the network is implemented according to the CR and the UE is not, there is no inter-operability issue. 
2. If the UE is implemented according to the CR and the network is not, the network may indicate the k0 value that is less than the threshold and the UE behavior is un-defined in this case. 

	
	

	Consequences if not approved:
	The number of PDCCH monitoring candidates for the scheduled cell cannot be determined and corss-carrier scheduling cannot be supported
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==================================================FIRST CHANGE================================================================
[bookmark: _Toc535261495][bookmark: _Toc535261411]–	BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.
BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                           OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                           OPTIONAL,   -- Need M
    sps-Config                          SetupRelease { SPS-Config }                                             OPTIONAL,   -- Need M
    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                              OPTIONAL,   -- Need M
    ...
}

-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

	BWP-DownlinkDedicated field descriptions

	pdcch-Config
UE specific PDCCH configuration for one BWP. For cross carrier scheduling, if the IE PDCCH-Config is configured for the scheduled cell, within the IE only the fields searchSpacesToAddModList and searchSpacesToReleaseList are present.

	pdsch-Config
UE specific PDSCH configuration for one BWP

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. 

	radioLinkMonitoringConfig
UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited up to 8 for both cell- and beam radio link failure detection in Rel-15.



================================================SECOND CHANGE==============================================================
–	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
    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). 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). 

	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 IE is configured for cross carrier scheduling, for the scheduled cell, only the field searchSpaceId and nrofCandidates are present and the other fields are absent; if a search space with a certain search space id is configured for the scheduled cell, for the scheduling cell, search space with the same searchSpaceId must be configured.

	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.



================================================THIRD CHANGE==============================================================

[bookmark: _Toc535261428]–	ControlResourceSet
The IE ControlResourceSet is used to configure a time/frequency control resource set (CORESET) in which to search for downlink control information (see TS 38.213 [13], clause FFS_Section).
ControlResourceSet information element
-- ASN1START
-- TAG-CONTROLRESOURCESET-START

ControlResourceSet ::=              SEQUENCE {
    controlResourceSetId                ControlResourceSetId,

    frequencyDomainResources            BIT STRING (SIZE (45)),
    duration                            INTEGER (1..maxCoReSetDuration),
    cce-REG-MappingType                 CHOICE {
        interleaved                         SEQUENCE {
            reg-BundleSize                      ENUMERATED {n2, n3, n6},
[bookmark: _Hlk514758623]            interleaverSize                     ENUMERATED {n2, n3, n6},
            shiftIndex                          INTEGER(0..maxNrofPhysicalResourceBlocks-1)          OPTIONAL -- Need S
        },
        nonInterleaved                      NULL
    },
    precoderGranularity                 ENUMERATED {sameAsREG-bundle, allContiguousRBs},
    tci-StatesPDCCH-ToAddList           SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId    OPTIONAL,-- Cond NotSIB1-initialBWP
    tci-StatesPDCCH-ToReleaseList       SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId    OPTIONAL, -- Cond NotSIB1-initialBWP
    tci-PresentInDCI                        ENUMERATED {enabled}                                     OPTIONAL,   -- Need S
    pdcch-DMRS-ScramblingID                 INTEGER (0..65535)                                       OPTIONAL,   -- Need S
    ...
}

-- TAG-CONTROLRESOURCESET-STOP
-- ASN1STOP

	ControlResourceSet field descriptions

	cce-REG-MappingType
Mapping of Control Channel Elements (CCE) to Resource Element Groups (REG) (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

	controlResourceSetId
Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon (controlResourceSetZero) and is hence not used here in the ControlResourceSet IE. Values 1..maxNrofControlResourceSets-1 identify CORESETs configured by dedicated signalling or in SIB1. The controlResourceSetId is unique among the BWPs of a ServingCell.

	duration
Contiguous time duration of the CORESET in number of symbols (see TS 38.211 [16], clause 7.3.2.2).

	frequencyDomainResources
Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from the first RB group (see TS 38.213 [13], clause 10.1) in the BWP. The first (left-most / most significant) bit corresponds to the first RB group in the BWP, and so on. A bit that is set to 1 indicates that this RB group belongs to the frequency domain resource of this CORESET. Bits corresponding to a group of RBs not fully contained in the bandwidth part within which the CORESET is configured are set to zero (see TS 38.211 [16], clause 7.3.2.2).

	interleaverSize
Interleaver-size (see TS 38.211 [16], clause 7.3.2.2).

	pdcch-DMRS-ScramblingID
PDCCH DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.3.1). When the field is absent the UE applies the value of the physCellId configured for this serving cell.

	precoderGranularity
Precoder granularity in frequency domain (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

	reg-BundleSize
Resource Element Groups (REGs) can be bundled to create REG bundles. This parameter defines the size of such bundles (see TS 38.211 [16], clause 7.3.2.2).

	shiftIndex
When the field is absent the UE applies the value of the physCellIdconfigured for this serving cell (see TS 38.211 [16], clause 7.3.2.2).

	tci-PresentInDCI
If at least spatial QCL is configured/indicated, this field indicates if TCI field is present or not present in DL-related DCI. When the field is absent the UE considers the TCI to be absent/disabled (see TS 38.214 [19], clause 5.1.5). For cross carrier scheduling, if the IE ControlResourceSet configured for the scheduling cell is associated with the search space linked to the scheduled cell, tci-PresentInDCI  within this IE is always enabled.

	tci-StatesPDCCH-ToAddList
A subset of the TCI states defined in pdsch-Config. They are used for providing QCL relationships between the DL RS(s) in one RS Set (TCI-State) and the PDCCH DMRS ports (see TS 38.213 [13], clause 6.). The network configures at most maxNrofTCI-StatesPDCCH entries.



	Conditional Presence
	Explanation

	NotSIB1-initialBWP
	The field is absent in SIB1 and in the PDCCH-ConfigCommon of the initial BWP in ServingCellConfigCommon, if SIB1 is broadcasted. Otherwise, it is optionally present, Need N



================================================FOUTH CHANGE==============================================================

[bookmark: _Toc535261503]–	PDSCH-TimeDomainResourceAllocationList
The IE PDSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationList contains one or more of such PDSCH-TimeDomainResourceAllocations. 	The network indicates in the DL assignment which of the configured time domain allocations the UE shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationList. Value 0 in the DCI field refers to the first element in this list, value 1 in the DCI field refers to the second element in this list, and so on.
PDSCH-TimeDomainResourceAllocationList information element
-- ASN1START
-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START


PDSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation

PDSCH-TimeDomainResourceAllocation ::= 	SEQUENCE {
    k0                                      INTEGER(0..32)                                                     OPTIONAL,   -- Need S
    mappingType                             ENUMERATED {typeA, typeB},
    startSymbolAndLength                    INTEGER (0..127)
}

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP
-- ASN1STOP

	PDSCH-TimeDomainResourceAllocation field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1) When the field is absent the UE applies the value 0. For cross-carrier scheduling, if this IE PDSCH-TimeDomainResourceAllocation is configured for the scheduled cell, the value of the field should be larger than the threshold for the offset between PDCCH and PDSCH as defined in TS 38.214 [19], clause 5.1.5. 

	mappingType
PDSCH mapping type. (see TS 38.214 [19], clause 5.3)

	startSymbolAndLength
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1)



====================================================END OF CHANGES==========================================================
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