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	Reason for change:
	In current SIB3 and SIB4 definition, some parameters for SSB based idle mode mobility configuration (cell reselection) are missing or incorrect. We summarize the issues as following:
<1> Base on RAN1 agreement in RAN1#NR-AH2 (2017-06)

“For IDLE mode measurements, only single SMTC is configured per frequency carrier”

So, we should have one SMTC configuration for each frequency. Furthermore, the SMTC configuration should be mandatory, otherwise, UE don’t know how to measure the SSB signal of the target cells.

<2> The SCS configuration for inter-frequency cell reselection is missing. The subcarrier spacing is required for SSB based measurement, so it should be mandatory. (Note that for intra-frequency, the SCS is the same as serving cell)
<3> It is incorrect to put ssb-ConfigMobility in per cell configuration. Currently, there are 3 IEs in the ssb-ConfigMobility.
·      ss-RSSI-Measurement --- This is not necessary. We already have ss-RSSI-measurement in SIB2 (for intra-freq) and SIB4 (for inter-freq)

·      ssb-ToMeasure --- This could be added to per-freq configuration in SIB3 and InterFreqCarrierFreqInfo of SIB4.
·      useServingCellTimingForSync --- Base on RAN1 LS R1-1807767, “RAN1 believes useServingCellTimingForSync information should be also applicable to UEs in IDLE/INACTIVE mode”. So, we could move this parameter to SIB3 and InterFreqCarrierFreqInfo of SIB4 as per frequency configuration

	
	

	Summary of change:
	<1> Add smtc1 configuration in SIB3 and SIB4 (mandatory).
<2> Add SCS configuration in SIB4 (mandatory).

<3> Delete ssb-ConfigMobility in SIB3 and SIB4

<4> Add ssb-toMeasure in SIB3 and SIB4 (optional)

<5> Add useServingCellTimingForSync in SIB3 and SIB4
The changes apply to NR SA.
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	Other comments:
	


6.3.1
System information blocks
–
SIB2
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SIB2 information element
-- ASN1START

-- TAG-SIB2-START

SIB2 ::=

SEQUENCE {


cellReselectionInfoCommon


SEQUENCE {



q-Hyst







ENUMERATED {













dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,













dB12, dB14, dB16, dB18, dB20, dB22, dB24}


},


cellReselectionServingFreqInfo

SEQUENCE {



s-NonIntraSearchP





ReselectionThreshold

OPTIONAL,

-- Need N



s-NonIntraSearchQ





ReselectionThresholdQ
OPTIONAL,

-- Need N



threshServingLowP





ReselectionThreshold,



threshServingLowQ





ReselectionThresholdQ

OPTIONAL, 

-- Need N



cellReselectionPriority




CellReselectionPriority,



nrofSS-BlocksToAverage




INTEGER (2..maxNrofSS-BlocksToAverage)
OPTIONAL,



absThreshSS-BlocksConsolidation


ThresholdNR







OPTIONAL, 



ss-RSSI-Measurement





SS-RSSI-Measurement





OPTIONAL,



offsetToBestCell





OffsetToBestCell






OPTIONAL


},


intraFreqCellReselectionInfo

SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinSUL





Q-RxLevMin




OPTIONAL, 

-- Need N



q-QualMin






Q-QualMin




OPTIONAL,



s-IntraSearchP





ReselectionThreshold,



s-IntraSearchQ





ReselectionThresholdQ

OPTIONAL,
-- Cond RSRQ



t-ReselectionNR





T-Reselection,



p-Max







P-Max





OPTIONAL

-- Need N


},


useFullResumeID






ENUMERATED {true}



OPTIONAL,
-- Need N


...

}

OffsetToBestCell
::= ENUMERATED{ffsTypeAndValue}
IntraFreqBlackCellList ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB3-STOP

-- ASN1STOP
	SIB2 field descriptions

	absThreshSS-BlocksConsolidation 

Threshold for consolidation of L1 measurements per RS index.

	cellReselectionInfoCommon

Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection.

	cellReselectionServingFreqInfo

Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

	intraFreqcellReselectionInfo

Cell re-selection information common for intra-frequency cells.

	nrofSS-BlocksToAverage 

Number of SS blocks to average for cell measurement derivation.

	offsetToBestCell
Parameter “offsetToBestCell” in TS 38.304 [4].

	p-Max

Value applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to the UE capability. [FFS Ref]

	q-Hyst

Parameter Qhyst in TS 38.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-QualMin

Parameter “Qqualmin” in TS 38.304 [4], applicable for intra-frequency neighbour cells. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-RxLevMin

Parameter “Qrxlevmin” in TS 38.304 [4], applicable for intra-frequency neighbour cells.

	q-RxLevMinSUL
Parameter “QrxlevminSUL” in TS 38.304 [4], applicable for intra-frequency neighbour cells.

	s-IntraSearchP

Parameter “SIntraSearchP” in TS 38.304 [4]. 

	s-IntraSearchQ

Parameter “SIntraSearchQ” in TS 38.304 [4]. If the field is not present, the UE applies the (default) value of 0 dB for SIntraSearchQ.

	s-NonIntraSearchP

Parameter “SnonIntraSearchP” in TS 38.304 [4]. 

	s-NonIntraSearchQ

Parameter “SnonIntraSearchQ” in TS 38.304 [4]. If the field is not present, the UE applies the (default) value of 0 dB for SnonIntraSearchQ.

	threshServingLowP

Parameter “ThreshServing, LowP” in TS 38.304 [4].

	threshServingLowQ

Parameter “ThreshServing, LowQ” in TS 38.304 [4].

	t-ReselectionNR

Parameter “TreselectionNR” in TS 38.304 [4].

	useFullResumeID

This field indicates if the UE indicates full resume ID of 40 bits in RRCResumeRequest.


	Conditional presence
	Explanation

	RSRQ
	The field is optionally present, Need R, if threshServingLowQ is present in SIB2; otherwise it is not present.


–
SIB3

SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SIB3 information element
-- ASN1START

-- TAG-SIB3-START

SIB3 ::=

SEQUENCE {


intraFreqNeighCellList



IntraFreqNeighCellList

OPTIONAL,
-- Need N

intraFreqBlackCellList



IntraFreqBlackCellList

OPTIONAL,
-- Need N


smtc1







SSB-MTC,

ssb-ToMeasure





SSB-ToMeasure



OPTIONAL,

useServingCellTimingForSync


BOOLEAN,

...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL
}

IntraFreqNeighCellList ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

IntraFreqNeighCellInfo ::=

SEQUENCE {


physCellId





PhysCellId,


q-OffsetCell





Q-OffsetRange,




...

}

-- TAG-SIB3-STOP

-- ASN1STOP
	SIB3 field descriptions

	intraFreqBlackCellList

List of blacklisted intra-frequency neighbouring cells.

	intraFreqNeighCellList

List of intra-frequency neighbouring cells with specific cell re-selection parameters.

	q-OffsetCell

Parameter “Qoffsets,n” in TS 38.304 [4].


–
SIB4

SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4 information element
-- ASN1START

-- TAG-SIB4-START

SIB4 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,


lateNonCriticalExtension


OCTET STRING

OPTIONAL
}

InterFreqCarrierFreqList ::=             SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo 

InterFreqCarrierFreqInfo ::=
 SEQUENCE {


dl-CarrierFreq




ARFCN-ValueNR,


multiFrequencyBandListNR 

MultiFrequencyBandListNR,


nrofSS-BlocksToAverage


INTEGER (2..maxNrofSS-BlocksToAverage)

OPTIONAL,


absThreshSS-BlocksConsolidation
ThresholdNR








OPTIONAL,


smtc1






SSB-MTC,

ssbSubcarrierSpacing



SubcarrierSpacing,

ssb-ToMeasure




SSB-ToMeasure



OPTIONAL,

useServingCellTimingForSync

BOOLEAN,

ss-RSSI-Measurement



SS-RSSI-Measurement






OPTIONAL,


q-RxLevMin






Q-RxLevMin,


q-RxLevMinSUL





Q-RxLevMin


OPTIONAL, 

-- Need N

q-QualMin






Q-QualMin,


p-Max







P-Max
 





OPTIONAL,

-- Need N

t-ReselectionNR




T-Reselection,


threshX-HighP





ReselectionThreshold,


threshX-LowP





ReselectionThreshold,


threshX-Q





SEQUENCE {



threshX-HighQ




ReselectionThresholdQ,



threshX-LowQ





ReselectionThresholdQ


}














OPTIONAL, 

-- Cond RSRQ


cellReselectionPriority


CellReselectionPriority

OPTIONAL,

-- Need N

q-OffsetFreq





Q-OffsetRange



DEFAULT dB0,


interFreqNeighCellList


InterFreqNeighCellList

OPTIONAL, 

-- Need N

interFreqBlackCellList


InterFreqBlackCellList

OPTIONAL, 

-- Need N


...

}

InterFreqNeighCellList ::=


SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=


SEQUENCE {


physCellId






PhysCellId,


q-OffsetCell






Q-OffsetRange,




...

}

InterFreqBlackCellList ::=


SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB4-STOP

-- ASN1STOP
	SIB4 field descriptions

	absThreshSS-BlocksConsolidation 

Threshold for consolidation of L1 measurements per RS index.

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring carrier frequencies and frequency specific cell re-selection information. 

	interFreqNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	nrofSS-BlocksToAverage 

Number of SS blocks to average for cell measurement derivation.

	p-Max

Value applicable for the neighbouring NR cells on this carrier frequency. [FFS = Ref]

	q-OffsetCell

Parameter “Qoffsets,n” in TS 38.304 [4].

	q-OffsetFreq

Parameter “Qoffsetfrequency” in TS 38.304 [4].

	q-QualMin

Parameter “Qqualmin” in TS 38.304 [4]. 

	threshX-HighP

Parameter “ThreshX, HighP” in TS 38.304 [4].

	threshX-HighQ

Parameter “ThreshX, HighQ” in TS 38.304 [4].

	threshX-LowP

Parameter “ThreshX, LowP” in TS 38.304 [4].

	threshX-LowQ

Parameter “ThreshX, LowQ” in TS 38.304 [4].

	t-ReselectionNR

Parameter “TreselectionNR” in TS 38.304 [4].


	Conditional presence
	Explanation

	RSRQ
	The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is not present.


<There is no change in the following ASN.1, it is only for reference >
6.3.2
Radio resource control information elements

–
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,
-- Cond SSBorAssociatedSSB

    ssbSubcarrierSpacing




SubcarrierSpacing










OPTIONAL,
-- Cond SSBorAssociatedSSB


smtc1







SSB-MTC                                                


OPTIONAL,   -- Cond SSBorAssociatedSSB


smtc2







SSB-MTC2













OPTIONAL,
-- Cond IntraFreqConnected

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),


offsetMO






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



}

SSB-ConfigMobility ::= 



SEQUENCE {


ssb-ToMeasure






SetupRelease { SSB-ToMeasure }









OPTIONAL,
-- Need M


useServingCellTimingForSync



BOOLEAN,


ss-RSSI-Measurement






SS-RSSI-Measurement










OPTIONAL,
-- Need M

...

}

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))

}

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.


	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.

	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.

	cellsToAddModList

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

	cellsToRemoveList

List of cells to remove from the cell list. 

	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.

	offsetMO

Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

	quantityConfigIndex

Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

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

	refFreqCSI-RS

Point A which is used for maping of CSI-RS to physical resources according to TS 38.211 section 7.4.1.5.3.

	smtc1
Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements.

	smtc2
Secondary measurement timing confguration for SS corresponding to this MeasObjectNR with PCI listed in  pci-List. For these SS, the periodicity is indicated by periodicity in smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value stricty shorter than the periodicity indicated by periodicityAndOffset in smtc1 (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2 cannot be configured).

	ssbFrequency
Indicates the frequency of the SS associated to this MeasObjectNR.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 or 30  (<6GHz), 120 kHz or 240 kHz (>6GHz) are applicable.

	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.


	ReferenceSignalConfig field descriptions

	csi-rs-ResourceConfigMobility
CSI-RS resources to be used for CSI-RS based RRM measurements

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


	SSB-ConfigMobility field descriptions

	

	

	ssb-ToMeasure
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.

	useServingCellTimingForSync

For intra-frequency measurement this field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. For inter-frequency measurements, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.


	SSB-ToMeasure field descriptions

	longBitmap
bitmap for above 6 GHz

	mediumBitmap
bitmap for 3-6 GHz

	shortBitmap
bitmap for sub 3 GHz


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).

	Conditional presence
	Explanation

	
	

	SSBorAssociatedSSB
	This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell, otherwise, it is absent.

	IntraFreqConnected
	This field is optionally present in an intra-frequency measurement object and only if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell, otherwise, it is absent.

	CSI-RS-MO
	This field is mandatory present if csi-rs-ResourceConfigMobility is configured. Otherwise, it is absent.


<Skip unrelated Parts>
–
SSB-MTC
The IE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs. 

SSB-MTC information element

-- ASN1START

-- TAG-SSB-MTC-START

SSB-MTC
::=







SEQUENCE {


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







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

}

SSB-MTC2 ::=





SEQUENCE {


pci-List






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





OPTIONAL,
-- Need M


periodicity





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

}

-- TAG-SSB-MTC-STOP

-- ASN1STOP

	SSB-MTC field descriptions

	duration
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)

	periodicityAndOffset
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):

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


	SSB-MTC2 field descriptions

	pci-List
PCIs that are known to follow this SMTC.


–
SubcarrierSpacing
The SubcarrierSpacing IE determines the subcarrier spacing. Restrictions applicable for certain frequencies, channels or signals are clarified in the fields that use this IE.

SubcarrierSpacing information element

-- ASN1START

-- TAG-SUBCARRIER-SPACING-START

SubcarrierSpacing ::= 



ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}

-- TAG-SUBCARRIER-SPACING-STOP

-- ASN1STOP

