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	Reason for change:
	The following agreement is made at RAN1#92bis:

Agreements:

For FR1: support alt 1 with total maximum number of CSI-RS for L3 mobility as 64.

For FR2: Support alt 2.

Alt 1 & Alt 2

Alt 1) NR supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)

Alt 2) NR does not supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)

The above agreement is captured correspondingly in 38.214 (R1-1805796) as following:

A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured with no more than 96 CSI-RS resources when all CSI-RS resources have been configured with associatedSSB, where
-     For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource

-     For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resources.

Otherwise the UE may expect to be configured with no more than 64 CSI-RS resources.

In the current ASN.1, at most 96 CSI-RS resources can be configured in csi-rs-ResourceList-Mobility. However, according to the above agreement from RAN1, the maximum CSI-RS resources that can be configured for mobility depends on the configuration of associatedSSB. It should be revealed in the field description of csi-rs-ResourceList-Mobility.

According to the above agreement from RAN1, whether CSI-RS resources associated with and without SSB can be configured on a single frequency depends on the frequency range. Clarification can be added directly refer to the RAN1 spec.



	
	

	Summary of change:
	Add the description of the configuration of the maximum number of CSI-RS resource. RAN1 spec is directly referred for information.
Add the clarification of whether CSI-RS resources associated with and without SSB can be configured on a single frequency. RAN1 spec is directly referred for information.
Impact Analysis

Impacted functionality

Impact the configuration of CSI-RS resources for mobility.

Inter-operability

No inter-operability issue.



	
	

	Consequences if not approved:
	Not well align with the RAN1 spec.
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	Clause 6.3.2 - MeasObjectNR
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	Other comments:
	


–
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,


referenceSignalConfig



ReferenceSignalConfig,















absThreshSS-BlocksConsolidation

ThresholdNR















OPTIONAL,
-- Need R


absThreshCSI-RS-Consolidation

ThresholdNR















OPTIONAL,
-- Need R


nrofSS-BlocksToAverage



INTEGER (2..maxNrofSS-BlocksToAverage)








OPTIONAL,
-- Need R


nrofCSI-RS-ResourcesToAverage

INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)






OPTIONAL,
-- Need R


quantityConfigIndex




INTEGER (1..maxNrofQuantityConfig),


offsetFreq






Q-OffsetRangeList,


cellsToRemoveList




PCI-List















OPTIONAL,
-- Need N


cellsToAddModList




CellsToAddModList













OPTIONAL,
-- Need N


blackCellsToRemoveList



PCI-RangeIndexList













OPTIONAL,
-- Need N


blackCellsToAddModList



SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement


OPTIONAL,
-- Need N


whiteCellsToRemoveList



PCI-RangeIndexList













OPTIONAL,
-- Need N


whiteCellsToAddModList



SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement

OPTIONAL,
-- Need N


...

}

ReferenceSignalConfig::=     

SEQUENCE {


ssb-ConfigMobility




SSB-ConfigMobility













OPTIONAL,
-- Need M


csi-rs-ResourceConfigMobility

SetupRelease { CSI-RS-ResourceConfigMobility } 






OPTIONAL
-- Need M



}

-- A measurement timing configuration

SSB-ConfigMobility::= 



SEQUENCE {


subcarrierSpacing                    SubcarrierSpacing,


ssb-ToMeasure






SetupRelease { SSB-ToMeasure }









OPTIONAL,
-- Need M


useServingCellTimingForSync



BOOLEAN,


smtc1








SSB-MTC,


smtc2 








SEQUENCE {



pci-List







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

OPTIONAL,
-- Need M



periodicity







ENUMERATED {sf5, sf10, sf20, sf40, sf80, spare3, spare2, spare1}


}

























OPTIONAL,-- Cond IntraFreqConnected


ss-RSSI-Measurement






SEQUENCE {



measurementSlots






BIT STRING (SIZE(1..40)),



endSymbol








INTEGER(0..3)


}

























OPTIONAL





}

CSI-RS-ResourceConfigMobility ::= 
SEQUENCE {


isServingCellMO




BOOLEAN,


subcarrierSpacing




SubcarrierSpacing,


csi-RS-CellList-Mobility 


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

}

CSI-RS-CellMobility ::=



SEQUENCE {


cellId







PhysCellId,


csi-rs-MeasurementBW



SEQUENCE {



nrofPRBs






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



startPRB






INTEGER(0..2169)

},

density







ENUMERATED {d1,d3}











OPTIONAL,


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,


slotConfig






CHOICE {


ms4








INTEGER (0..31),



ms5








INTEGER (0..39),


ms10







INTEGER (0..79),



ms20







INTEGER (0..159),



ms40







INTEGER (0..319)


},


associatedSSB





SEQUENCE {



ssb-Index






SSB-Index,



isQuasiColocated




BOOLEAN

}

























OPTIONAL, -- Cond AssociatedSSB

frequencyDomainAllocation


CHOICE {



row1







BIT STRING (SIZE (4)),



row2







BIT STRING (SIZE (12))


},


firstOFDMSymbolInTimeDomain


INTEGER (0..13),



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 {


shortBitmap






BIT STRING (SIZE (4)),


mediumBitmap





BIT STRING (SIZE (8)),


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

}

-- TAG-MEAS-OBJECT-NR-STOP

-- ASN1STOP

	CellsToAddMod field descriptions

	cellIndividualOffset

Cell individual offsets applicable to a specific cell.

	physCellId

Physical cell identity of a cell in the cell list.


	CSI-RS-CellMobility field descriptions

	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured in the list depends on the configuration of associatedSSB (see 38.214, section 5.1.6.1.3) 

	density
Frequency domain density for the 1-port CSI-RS for L3 mobility Corresponds to L1 parameter 'Density' (see FFS_Spec, section FFS_Section)

	nrofPRBs
Allowed size of the measurement BW in PRBs Corresponds to L1 parameter 'CSI-RS-measurementBW-size' (see FFS_Spec, section FFS_Section)

	startPRB
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


	CSI-RS-ResourceConfigMobility field descriptions

	csi-RS-CellList-Mobility
List of cells

	subcarrierSpacing
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)


	CSI-RS-Resource-Mobility field descriptions

	associatedSSB

If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-CellMobility. In this case,the UE is not required to monitor that CSI-RS resource if the UE can’t detect the SS/PBCH block indicated by this associatedSSBandcellId. 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. 

Whether CSI-RS resources with the present or absent of the associatedSSB can be configured on a single frequency depends on the frequency range (see 38.214, section 5.1.6.1.3 )

	csi-RS-Index

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

	firstOFDMSymbolInTimeDomain
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.

	frequencyDomainAllocation
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.

	isQuasiColocated
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)

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

	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.


