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	Reason for change:
	In RAN4 #84 a LS R4-1709108 is sent to inform RAN2 the definition of CSI-RS based intra/inter-frequency measurements. According to this LS, a CSI-RS based measurement will be considered to be intra-frequency measurement provided:

· the bandwidth of the CSI-RS resource configured for measurement on the neighbour cell is within the bandwidth of the CSI-RS resource configured for measurement on the serving cell, and 

· the subcarrier spacing of serving cell and neighbour cell CSI-RS are the same. 
MO is frequency-specific, but CSI-RS configuration is cell-specifical. It is possible that different cells on a frequency are with different CSI-RS configurations, but some configurations may incur problems.

For example, if there are two neighbour cells (e.g., cell A and Cell B) listed in one MO, measurement bandwidth of cell A’s CSI-RS is within the measurement bandwidth of the serving cell’s CSI-RS but the measurement bandwidth of cell B’ CSI-RS is not. Then the CSI-RS based measurements on cell A and cell B are considered as intra-frequency and inter-frequency respectively. So the UE cann't know if this MO is an intra-frequency MO or an inter-frequency MO. As a consequence, the UE does not know whether the intra-frequency measurement requirement or the inter-frequency measurement requirement should be applied to this MO. 

So it’s necessary to put some restriction on the configuration of CSI-RS measurement bandwidth for the cells included in the same MO

	
	

	Summary of change:
	Following restriction is added to the description of csi-RS-CellList-Mobility: 
· For the MeasObjectNR associated to a serving cell, the CSI-RS measurement bandwidths (indicated by csi-rs-MeasurementBW) of all the cells listed in csi-RS-CellList-Mobility are within the CSI-RS measurement bandwidth of the associated serving cell. 
· For the MeasObjectNR not associated to any serving cell, the CSI-RS measurement bandwidths of all cells listed in csi-RS-CellList-Mobility are either within or not within the CSI-RS measurement bandwidth of any serving cell.
Impact analysis

Impacted functionality:

RRM Measurement
Inter-operability:

1.
If the UE is implemented according to this CR but the network is not, there is no backward compatibility issue; 

2.
If the network is implemented according to this CR but the UE is not, there is no possible backward compatibility issue.


	
	

	Consequences if not approved:
	· For some CSI-RS configurations, the UE does not know whether the intra-frequency measurement requirement or the inter-frequency measurement requirement should be applied to this MO.
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	CHANGE START


–
CSI-RS-ResourceConfigMobility
The IE CSI-RS-ResourceConfigMobility is used to configure CSI-RS based RRM measurements.

CSI-RS-ResourceConfigMobility information element

-- ASN1START

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-START

CSI-RS-ResourceConfigMobility ::= 
SEQUENCE {


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, -- Need R

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)

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-STOP

-- ASN1STOP

	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 per frequency layer 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 configured with CSI-RS configurations for mobility. For the MeasObjectNR associated to a serving cell, the CSI-RS measurement bandwidths (indicated by csi-rs-MeasurementBW) of all the cells listed in csi-RS-CellList-Mobility are within the CSI-RS measurement bandwidth of the associated serving cell. For the MeasObjectNR not associated to any serving cell, the CSI-RS measurement bandwidths of all cells listed in csi-RS-CellList-Mobility are either within or not within the CSI-RS measurement bandwidth of any serving cell.

	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. 
CSI-RS resources with and without associatedSSB may be configured in accordance with  the rules in 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.
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