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Start Modified Subclause
6.3.2
Radio resource control information elements

************** Unnecessary parts omitted*************
–
MeasObjectNR

The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements or CSI-RS intra/inter-frequency measurements.

MeasObjectNR information element

-- ASN1START

-- TAG-MEAS-OBJECT-NR-START

MeasObjectNR ::=






SEQUENCE {


ssbFrequency







ARFCN-ValueNR














OPTIONAL,


refFreqCSI-RS







ARFCN-ValueNR














OPTIONAL,


--RS configuration (e.g. SMTC window, CSI-RS resource, etc.)


referenceSignalConfig





ReferenceSignalConfig,















--Consolidation of L1 measurements per RS index


absThreshSS-BlocksConsolidation


ThresholdNR
















OPTIONAL,
-- Need R


absThreshCSI-RS-Consolidation


ThresholdNR
















OPTIONAL,
-- Need R


--Config for cell measurement derivation


nrofSS-BlocksToAverage




INTEGER (2..maxNrofSS-BlocksToAverage)









OPTIONAL,
-- Need R


nrofCSI-RS-ResourcesToAverage


INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)







OPTIONAL,
-- Need R


-- Filter coefficients applicable to this measurement object


quantityConfigIndex






INTEGER (1..maxNrofQuantityConfig),


--Frequency-specific offsets 


offsetFreq








Q-OffsetRangeList,


-- Cell list


cellsToRemoveList






PCI-List















OPTIONAL,
-- Need N


cellsToAddModList






CellsToAddModList













OPTIONAL,
-- Need N


-- Black list


blackCellsToRemoveList





PCI-RangeIndexList













OPTIONAL,
-- Need N


blackCellsToAddModList





BlackCellsToAddModList












OPTIONAL,
-- Need N


-- White list


whiteCellsToRemoveList





PCI-RangeIndexList













OPTIONAL,
-- Need N


whiteCellsToAddModList





WhiteCellsToAddModList












OPTIONAL,
-- Need N


...

}

ReferenceSignalConfig::=     


SEQUENCE {


-- SSB configuration for mobility (nominal SSBs, timing configuration)


ssb-ConfigMobility





SSB-ConfigMobility



OPTIONAL,
-- Need M


-- CSI-RS resources to be used for CSI-RS based RRM measurements


csi-rs-ResourceConfigMobility


SetupRelease { CSI-RS-ResourceConfigMobility } OPTIONAL-- Need M



}

-- A measurement timing configuration

SSB-ConfigMobility::= 
SEQUENCE {



--Only the values 15, 30 or 60 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable



subcarrierSpacing                    SubcarrierSpacing,



-- The set of SS blocks to be measured within the SMTC measurement duration. 



-- Corresponds to L1 parameter 'SSB-measured' (see FFS_Spec, section FFS_Section)



-- When the field is absent the UE measures on all SS-blocks 



-- FFS_CHECK: Is this IE placed correctly.



ssb-ToMeasure






SetupRelease { SSB-ToMeasure }







OPTIONAL,
-- Need M


-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:


useServingCellTimingForSync



BOOLEAN,


-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 


smtc1








SSB-MTC,

















-- Secondary measurement timing confguration for explicitly signalled PCIs. It uses the offset and duration from smtc1.


-- It is supported only for intra-frequency measurements in RRC CONNECTED. 


smtc2 








SEQUENCE {



-- PCIs that are known to follow this SMTC.



pci-List







SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId

OPTIONAL,
-- Need M



-- Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.



periodicity







ENUMERATED {sf5, sf10, sf20, sf40, sf80, sf160, spare2, spare1}


}

























OPTIONAL,-- Cond IntraFreqConnected


ss-RSSI-Measurement






SEQUENCE {



measurementSlots






CHOICE {




kHz15









BIT STRING (SIZE(1)),




kHz30









BIT STRING (SIZE(2)),




kHz60









BIT STRING (SIZE(4)),




kHz120









BIT STRING (SIZE(8))



},



endSymbol








INTEGER(0..13)


}

























OPTIONAL





}

CSI-RS-ResourceConfigMobility ::= 

SEQUENCE {


-- MO specific values



isServingCellMO





BOOLEAN,


-- Subcarrier spacing of CSI-RS. 


-- Only the values 15, 30 or 60 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable.


-- Corresponds to L1 parameter 'Numerology' (see 38.211, section FFS_Section)


subcarrierSpacing





SubcarrierSpacing,


-- List of cells


csi-RS-CellList-Mobility 
SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM))
OF CSI-RS-CellMobility

}

CSI-RS-CellMobility ::=



SEQUENCE {


cellId








PhysCellId,


csi-rs-MeasurementBW




SEQUENCE {



-- Allowed size of the measurement BW in PRBs



-- Corresponds to L1 parameter 'CSI-RS-measurementBW-size' (see FFS_Spec, section FFS_Section)



nrofPRBs


ENUMERATED { size24, size48, size96, size192, size264},



-- Starting PRB index of the measurement bandwidth



-- Corresponds to L1 parameter 'CSI-RS-measurement-BW-start' (see FFS_Spec, section FFS_Section)



-- FFS_Value: Upper edge of value range unclear in RAN1



startPRB


INTEGER(0..2169)

},

-- Frequency domain density for the 1-port CSI-RS for L3 mobility


-- Corresponds to L1 parameter 'Density' (see FFS_Spec, section FFS_Section)


density








ENUMERATED {d1,d3}











OPTIONAL,

-- List of resources


csi-rs-ResourceList-Mobility 
SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM))
OF CSI-RS-Resource-Mobility
}

CSI-RS-Resource-Mobility ::=


SEQUENCE {


csi-RS-Index






CSI-RS-Index,


-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x)FFS_Ref


slotConfig







CHOICE {


ms4









INTEGER (0..31),



ms5









INTEGER (0..39),


ms10








INTEGER (0..79),



ms20








INTEGER (0..159),



ms40








INTEGER (0..319)


},


-- Each CSI-RS resource may be associated with one SSB. If such SSB is indicated, the NW also indicates whether the UE may assume 


-- quasi-colocation of this SSB with this CSI-RS reosurce. 


-- Corresponds to L1 parameter 'Associated-SSB' (see FFS_Spec, section FFS_Section)


associatedSSB






SEQUENCE {



ssb-Index







SSB-Index,



-- The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters



-- Corresponds to L1 parameter 'QCLed-SSB' (see FFS_Spec, section FFS_Section)



isQuasiColocated





BOOLEAN

}




OPTIONAL, -- Cond AssociatedSSB

-- Frequency domain allocation within a physical resource block in accordance with 38.211, section 7.4.1.5.3 including table 7.4.1.5.2-1.


-- The number of bits that may be set to one depend on the chosen row in that table. For the choice "other", the row can be determined from


-- the parmeters below and from the number of bits set to 1 in frequencyDomainAllocation.


frequencyDomainAllocation


CHOICE {



row1







BIT STRING (SIZE (4)),



row2







BIT STRING (SIZE (12))


},


-- Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS.


-- Parameter l0 in 38.211, section 7.4.1.5.3. Value 2 is supported only when DL-DMRS-typeA-pos equals 3.


firstOFDMSymbolInTimeDomain


INTEGER (0..13),



-- Scrambling ID for CSI-RS(see 38.211, section 7.4.1.5.2)


sequenceGenerationConfig



INTEGER (0..1023),


...

}

CSI-RS-Index ::= 



INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

Q-OffsetRangeList ::=




SEQUENCE {


rsrpOffsetSSB






Q-OffsetRange



DEFAULT dB0,


rsrqOffsetSSB






Q-OffsetRange



DEFAULT dB0,


sinrOffsetSSB






Q-OffsetRange



DEFAULT dB0,


rsrpOffsetCSI-RS





Q-OffsetRange



DEFAULT dB0,


rsrqOffsetCSI-RS





Q-OffsetRange



DEFAULT dB0,


sinrOffsetCSI-RS





Q-OffsetRange



DEFAULT dB0

}

SSB-ToMeasure ::=


CHOICE {


-- bitmap for sub 3 GHz


shortBitmap






BIT STRING (SIZE (4)),


-- bitmap for 3-6 GHz


mediumBitmap





BIT STRING (SIZE (8)),


-- bitmap for above 6 GHz


longBitmap






BIT STRING (SIZE (64))

}

SSB-MTC
::=







SEQUENCE {


-- Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. 


-- Periodicity and offset are given in number of subframes.


-- FFS_FIXME: This does not match the L1 parameter table! They seem to intend an index to a hidden table in L1 specs. 


-- (see 38.213, section REF):


periodicityAndOffset




CHOICE {



sf5








INTEGER (0..4),



sf10








INTEGER (0..9),



sf20








INTEGER (0..19),



sf40








INTEGER (0..39),



sf80








INTEGER (0..79),



sf160







INTEGER (0..159)


},


-- Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes 


-- (see 38.213, section 4.1)


duration







ENUMERATED { sf1, sf2, sf3, sf4, sf5 }

}
ThresholdNR ::=






SEQUENCE{


thresholdRSRP






RSRP-Range




OPTIONAL,


thresholdRSRQ





RSRQ-Range




OPTIONAL,


thresholdSINR





SINR-Range




OPTIONAL
}
CellsToAddModList ::=




SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod ::=





SEQUENCE {


physCellId







PhysCellId,


cellIndividualOffset




Q-OffsetRangeList

}

BlackCellsToAddModList ::=



SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF BlackCellsToAddMod

BlackCellsToAddMod ::=




SEQUENCE {


pci-RangeIndex






PCI-RangeIndex,




pci-Range







PCI-Range

}

WhiteCellsToAddModList ::=



SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF WhiteCellsToAddMod

WhiteCellsToAddMod ::=




SEQUENCE {


pci-RangeIndex






PCI-RangeIndex,


pci-Range






PCI-Range

}

-- TAG-MEAS-OBJECT-NR-STOP

-- ASN1STOP

Editor’s Note: FFS How to support CGI reporting and whether changes are required in MeasObjectNR (e.g. introduction of cellForWhichToReportCGI). Not applicable for EN-DC.

Editor’s Note: FFS Whether alternative TTT is supported in Rel-15 (not applicable for EN-DC).

Editor’s Note: FFS measCycleSCell. (not applicable for EN-DC)

Editor’s Note: FFS reducedMeasPerformance (not applicable for EN-DC).

	MeasObjectNR field descriptions

	absThreshCSI-RS-Consolidation

Absolute threshold for the consolidation of measurement results per CSI-RS resource(s) from L1 filter(s). The values above the threshold are used as input to the derivation of cell measurement results as described in 5.5.3.3 and the L3 filter(s) per CSI-RS resource as described in 5.5.3.2.

	absThreshSS-BlocksConsolidation

Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The values above the threshold are used as input to the derivation of cell measurement results as described in 5.5.3.3and the L3 filter(s) per SS/PBCH block index as described in 5.5.3.2.

	associatedSSB

If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobilityon the timing of the cell indicated by the cellIdin the CSI-RS-CellMobility. In this case,the UE is not required to monitor that CSI-RS resourceif the UE can’t detect the SS/PBCH block indicated by thisassociatedSSBandcellId.If this field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobilityon the timing of the serving cell.In this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellIdin the CSI-RS-CellMobilityare not detected.

	blackCellsToAddModList

List of cells to add/modify in the black list of cells.

	blackCellsToRemoveList

List of cells to remove from the black list of cells.

	cellIndividualOffset

Cell individual offsets applicable to a specific cell.

	cellsToAddModList

List of cells to add/modify in the cell list.

	cellsToRemoveList

List of cells to remove from the cell list. 

	csi-RS-Index

CSI-RS resource index associated to the CSI-RS resource to be measured (and used for reporting).

	endSymbol

RSSI is measured from symbol 0 to symbol endSymbol.

	nrofCSInrofCSI-RS-ResourcesToAverage

Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with this MeasObjectNR.

	nrofSS-BlocksToAverage  

Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with this MeasObject.

	offsetFreq

Offset values applicable to the carrier frequency.

	physCellId

Physical cell identity of a cell in the cell list.

	quantityConfigIndex

Indicates the n-th element of quantityConfigNR-Listprovided in MeasConfig.

	pci-Range

Physical cell identity or a range of physical cell identities.

	measurementSlots

Indicates the slots in which the UE can perform RSSI measurements.

	slotConfig

Indicates the CSI-RS periodicity (in milliseconds) and for each periodicity the offset (in number of slots).When subcarrierSpacingCSI-RS is set to 15kHZ, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 3/4/9/19/39 slots. When subcarrierSpacingCSI-RS is set to 30kHZ, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 7/9/19/39/79 slots. When subcarrierSpacingCSI-RS is set to 60kHZ, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 15/19/39/79/159 slots. When subcarrierSpacingCSI-RS is set 120kHZ, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 31/39/79/159/319 slots.

	ssbFrequency
Indicates the frequency of the SS associated to this MeasObjectNR. For cell defining SSB, it will be located on the sync raster.

	whiteCellsToAddModList

List of cells to add/modify in the white list of cells.

	whiteCellsToRemoveList

List of cells to remove from the white list of cells.


	Conditional presence
	Explanation

	AssociatedSSB
	If useServingCellTimingForSync is set to FALSE, this field is mandatory present, otherwise if ssb-ConfigMobility is present, it is optionally present, otherwise, it is absent.


Next Modified Subclause
11.2
Inter-node RRC messages

11.2.1
General

This section specifies RRC messages that are sent either across the X2-, Xn- or the NG-interface, either to or from the gNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.

-- ASN1START

-- TAG_NR-INTER-NODE-DEFINITIONS-START

NR-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


ARFCN-ValueNR,


CellIdentity,


CSI-RS-Index,


GapConfig,


maxBandComb,


maxBasebandProcComb,

maxNrofSCells,


maxNrofIndexesToReport,


MeasQuantityResults,


MeasResultSCG-Failure,


MeasResultCellListSFTD,


P-Max,


PhysCellId,


RadioBearerConfig,


RRCReconfiguration,


ServCellIndex,


SSB-Index,

SSB-MTC,

ShortMAC-I,


UE-CapabilityRAT-ContainerList

FROM NR-RRC-Definitions;

-- TAG_NR-INTER-NODE-DEFINITIONS-STOP

-- ASN1STOP

Next Modified Subclause
11.2.2
Message definitions

************** Partial ommited*************
–
MeasurementTimingConfiguration
Editor’s Note: Targeted for completion in June 2018. 

The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing betwen by master eNB and secondary gNB.

Direction:  Secondary gNB to Master eNB, alternatively gNB DU to gNB CU.
MeasurementTimingConfiguration message

-- ASN1START

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-START

MeasurementTimingConfiguration ::=



SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE{




measTimingConf




MeasurementTimingConfiguration-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture

SEQUENCE {}


}

}

MeasurementTimingConfiguration-IEs ::=
SEQUENCE {


measTiming







MeasTimingList






OPTIONAL,


nonCriticalExtension





SEQUENCE {}







OPTIONAL
}

MeasTimingList ::= SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF MeasTiming  

MeasTiming ::= SEQUENCE {


carrierFreq







ARFCN-ValueNR






OPTIONAL,         


ssb-MeasurementTimingConfiguration

SSB-MTC








OPTIONAL, -- Cond CarrierFreq

...

}

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP

-- ASN1STOP

	MeasurementTimingConfiguration field descriptions

	measTiming
A list of SMTC information and associated NR frequency that SN informs MN via EN-DC X2 Setup and EN-DC Configuration Update procedures, or F1 messages from gNB DU to gNB CU.


	Conditional presence
	Explanation

	CarrierFreq
	If carrierFreq is present, this field is mandatory present; otherwise the field is absent.


End Modified Subclause

