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1. Introduction

In RAN#84 the new WI was approved in [1] with the following objective:
	1) Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]

b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].

i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]
NOTE: No new measurement quantities should be introduced


In RAN2#107, it has been agreed as follows,
	Agreements 

1.
Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    

2.
UE may activate relaxed measurement criteria if at least any of the following conditions are met:   

a) Serving Cell measurement does not change more than a relative threshold during a time period

-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 


b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold


FFS: Whether neighbour cell RSRP should also be considered.


RAN2 has not yet discussed the details of how to reduce the number of neighbour cells/carriers to measure in detail and therefore in this contribution, we discuss this. 
2. Discussion
2.1
Limiting the total number of cells to measure on a carrier
From a RAN 2 perspective, for UEs in Idle/Inactive mode, the main power contributions are from loop convergence (e.g. AGC), RRM measurements, paging monitoring and cell reselection if triggered.

UEs in Idle/Inactive mode only measure SSB. For SSB based measurements, UEs will monitor the serving cell and all detected neighbour cells on the particular frequency. In order to detect all possible neighbour cells, UE will blindly decode the synchronization signal will all PCIs. In NR, the value range of PCI is from 0 to 1007, which leads to a heavy overhead for UE measurement.

In order to save UE power, UE can reduce the number of monitored neighbour cells. A possible solution could be: after detecting all neighbour cells for the first round of measurement practice, UE only monitors N best neighbour cells, until one of the N cells falls below a certain threshold. N and the threshold can be broadcasted in the system information. 

For instance, on a certain frequency there are five cells, namely cell 1/2/3/4/5. Under the current spec, UE keeps measuring cell 1/2/3/4/5. When cell reselection criteria is met, UE reselects to one of them. The power saving scheme could be (suppose N is 2, threshold is -60 dBm): UE firstly measures cell 1/2/3/4/5 and finds best 2 cells (e.g. cell 2 and cell 4). Then UE does not measure cell 1, cell 3 and cell 5, until one of cell 2/4 falls below -60 dBm. Suppose at some point the quality of cell 2 becomes lower than -60 dBm, UE re-measures all cells and find 2 best cells (e.g. cell 1and cell 5). Then UE does not measure cell 2, cell 3 and cell 4 until one of cell 1/5 falls below -60 dBm, and so on. 

Proposal 1: Allow UE to only monitor N best neighbour cells on a carrier, until one of the N cells falls below a certain threshold.
2.2
Association between SSB index and neighbour cells/frequencies
SSB/CSI-RS index can be used to identify different beams. Since the beam naturally contains some directional information, it can be used to identify the location of the UE within a cell. One of the possible way to reduce neighbour cell measurement is to exploit the serving cell beam status of UE. Employing this additional information from SSB/CSI-RS index can help reduce the number of measured SSBs, cells or frequencies. 

For the measured beams of neighbour cell, as shown in Fig. 2, the UE has to measure all the beams of cell 2 if no SSBtomeasure is configured.  When SSBtomeasure is configured, UE will measure the specific beam with the index indicated. This helps UE to shrink the range of measured beams according to the cell specific parameter. However, when UE is in the coverage of a specific beam, the beams to measure for a neighbour cell may be different.

Since the SSB index provides some location or directional information, if the Network can provide some assistance information, for example the association between SSB index and SSBtomeasure, the UE can employ this “location” information provided by SSB index to reduce the measured beams for neighbour cells.  For example, when UE is in the coverage of beam 4 of the serving cell, the SSB to be measured of cell 2 is beam 6, beam 7 and beam 8. If UE is in the coverage of beam 2 of the serving cell, the SSB to be measured of cell 2 is beam 4, beam 5 and beam 6. If UE can know the beam sets they truly need to measure, the number of SSBs in measured sets can be reduced and at the same time no mobility performance is affected.
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Figure 2 Neighbour cells beams

For the measured neighbour cell sets and neighbour frequency sets, as shown in Fig. 3, in the RRC Idle state, the UE has to measure all the neighbor cells in different frequencies, such as frequency f2 f3 f4 as shown in Figure 2. Neighbour cells and frequencies may be different for UE in different parts of a cell under different coverage of beams.
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Figure 3 Neighbour cells and frequencies

For a UE in the serving cell 1, the neighbour frequency list is the list for the whole cell and is broadcast in system information.  Since the SSB index provides some location or directional information, if the Network can provide some assistance information, for example the association between SSB index and neighbour cells/frequencies, the UE can employ this “location” information provided by SSB index to reduce the measured neighbour cells/frequencies. We take UE under the coverage of beam 2 in Figure 3 as an example. If the UE knows that only frequency f4 is the neighbour frequency on which it can detect neighbour cells, UE needn’t to detect cells on all neighbour frequencies f2 and f3. Similarly, if UE knows the neighbour cells for beam 2, other cells are not necessary to measure and the number of cells to measure can be reduced without mobility performance impact. 
Proposal 2: 
Introduce signalling of the association between serving SSB index and neighbour cells/frequencies/SSBs to allow UE to limit measurements.

3. Conclusion

In this contribution, we discuss about the RRM optimization in frequency domain by reducing the measured number of SSBs, neighbour cells and frequencies.

Proposal 1: Allow UE to only monitor N best neighbour cells on a carrier, until one of the N cells falls below a certain threshold.
Proposal 2: Introduce signalling of the association between serving SSB index and neighbour cells/frequencies/SSBs to allow UE to limit measurements.

4. References
[1]
RP-191607, New WID: UE Power Saving in NR, CATT, CAICT
[2]38.840 v16.0.0 “Study on User Equipment (UE) power saving in NR”
[3]TS 36.304 “User Equipment (UE) procedures in idle mode”
5. Text Proposal for 38.304 (based on v15.4.0)
5.2.4.2
Measurement rules for cell re-selection

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements on applicable SSBs on the serving cell and applicable neighbour cells.

-
The UE shall apply the following rules for applicable neighbour cells on NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements on applicable SSBs and cells of the applicable higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-
For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

-
Otherwise, the UE shall perform measurements on applicable SSBs and cells of the applicable NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].
-
If nrofNeighCellToMeasure and threshOfNeighCellToMeasure and associationServingSSBindex are not configured in SIB3/SIB4 (TS 38.331 [3]), the applicable carriers include all inter-frequencies indicated in system information for which the UE has a priority provided, the applicable cells on a carrier include all detected cells on the corresponding frequency;
-
If associationServingSSBindex is configured in SIB3/SIB4 (TS 38.331 [3]), the applicable carriers and cells those which are indicated to be applicable according to the IE AssociationServingSSBindex:

-
If ssb-toMeasure-association-List or associationServingSSBindex is not configured in SIB2 /SIB4 (TS 38.331 [3]), applicable SSBs on the corresponding frequency include all detected SSBs on the frequncy;

-
If ssb-toMeasure-association-List is configured in SIB2/SIB4 (TS 38.331 [3]), the applicable SSBs on the corresponding frequency are those which are indicated to be applicable according to the IE AssociationServingSSBindex
-
If nrofNeighCellToMeasure and threshOfNeighCellToMeasure are configured in SIB2/SIB4, the applicable neighbour cells on the corresponding frequency are further determined by the following procedure:

-
UE measures all detected cells which are determined as applicable, according to the rules above, on the associated frequency and find nrofNeighCellToMeasure best neighbour cells;
-
These nrofNeighCellToMeasure neighbour cells are considered as applicable neighbour cells;
-
If one of the applicable neighbour cells is found to have a cell quality below threshOfNeighCellToMeasure, UE re-measures all detected cells on the associated frequency and re-determine nrofNeighCellToMeasure applicable neighbour cells.
6. Text Proposal for 38.331 (based on v15.6.0)
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 {

        nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)          OPTIONAL,       -- Need S

        absThreshSS-BlocksConsolidation     ThresholdNR                                     OPTIONAL,       -- Need S

        rangeToBestCell                     RangeToBestCell                                 OPTIONAL,       -- Need R

        q-Hyst                              ENUMERATED {

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

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

        speedStateReselectionPars           SEQUENCE {

            mobilityStateParameters             MobilityStateParameters,

            q-HystSF                        SEQUENCE {

                sf-Medium                       ENUMERATED {dB-6, dB-4, dB-2, dB0},

                sf-High                         ENUMERATED {dB-6, dB-4, dB-2, dB0}

            }

        }                                                                                   OPTIONAL,       -- Need R

    ...

    },

    cellReselectionServingFreqInfo      SEQUENCE {

        s-NonIntraSearchP                   ReselectionThreshold                            OPTIONAL,       -- Need S

        s-NonIntraSearchQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need S

        threshServingLowP                   ReselectionThreshold,

        threshServingLowQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need R

        cellReselectionPriority             CellReselectionPriority,

        cellReselectionSubPriority          CellReselectionSubPriority                      OPTIONAL,       -- Need R

        ...

    },

    intraFreqCellReselectionInfo        SEQUENCE {

        q-RxLevMin                          Q-RxLevMin,

        q-RxLevMinSUL                       Q-RxLevMin                                      OPTIONAL,       -- Need R

        q-QualMin                           Q-QualMin                                       OPTIONAL,       -- Need S

        s-IntraSearchP                      ReselectionThreshold,

        s-IntraSearchQ                      ReselectionThresholdQ                           OPTIONAL,       -- Need S

        t-ReselectionNR                     T-Reselection,

        frequencyBandList                   MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need S

        frequencyBandListSUL                MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need R

        p-Max                               P-Max                                           OPTIONAL,       -- Need R

        smtc                                SSB-MTC                                         OPTIONAL,       -- Need R

        ss-RSSI-Measurement                 SS-RSSI-Measurement                             OPTIONAL,       -- Need R

        ssb-ToMeasure                       SSB-ToMeasure                                   OPTIONAL,       -- Need R

        deriveSSB-IndexFromCell             BOOLEAN,

        ...,

        [[

        t-ReselectionNR-SF                  SpeedStateScaleFactors                          OPTIONAL        -- Need N

        ]],


[[



ssb-toMeasure-association-List-r16  SEQUENCE(SIZE(1..maxSSBassociation)) of SSB-toMeasure-association
























OPTIONAL       -- Need R



]]

    },

    ...

}

RangeToBestCell    ::= Q-OffsetRange

-- TAG-SIB2-STOP

-- ASN1STOP

	SIB2 field descriptions

	absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	cellReselectionInfoCommon

Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection. The fields absThreshSS-BlocksConsolidation and nrofSS-BlocksToAverage are only applied to intra-frequency cell reselection.

	cellReselectionServingFreqInfo

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

	deriveSSB-IndexFromCell

This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].

	frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in subclause 5.2.2.4.3.

	intraFreqCellReselectionInfo

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

	nrofNeighCellToMeasure
Parameter "nrOfNeighCellToMeasure" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

	nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent the UE uses the measurement quantity as specified in TS 38.304 [20].

	p-Max

Value in dBm applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to TS 38.101-1 [15]. 

	q-Hyst

Parameter "Qhyst" in TS 38.304 [20], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-HystSF

Parameter "Speed dependent ScalingFactor for Qhyst" in TS 38.304 [20]. The sf-Medium and sf-High concern the additional hysteresis to be applied, in Medium and High Mobility state respectively, to Qhyst as defined in TS 38.304 [20]. In dB. Value dB-6 corresponds to -6dB, dB-4 corresponds to -4dB and so on.

	q-QualMin

Parameter "Qqualmin" in TS 38.304 [20], applicable for intra-frequency neighbour cells. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-RxLevMin

Parameter "Qrxlevmin" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

	q-RxLevMinSUL

Parameter "Qrxlevmin" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

	rangeToBestCell

Parameter "rangeToBestCell" in TS 38.304 [20]. The network configures only non-negative (in dB) values.

	s-IntraSearchP

Parameter "SIntraSearchP" in TS 38.304 [20].

	s-IntraSearchQ

Parameter "SIntraSearchQ2 in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for SIntraSearchQ.

	s-NonIntraSearchP

Parameter "SnonIntraSearchP" in TS 38.304 [20]. If this field is absent, the UE applies the (default) value of infinity for SnonIntraSearchP.

	s-NonIntraSearchQ

Parameter "SnonIntraSearchQ" in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for SnonIntraSearchQ.

	smtc

Measurement timing configuration for intra-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms for the intra-frequnecy cells.

	ssb-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

	t-ReselectionNR

Parameter "TreselectionNR" in TS 38.304 [20].

	t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for TreselectionNR" in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

	threshOfNeighCellToMeasure
Parameter "threshOfNeighCellToMeasure" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

	threshServingLowP

Parameter "ThreshServing, LowP" in TS 38.304 [20].

	threshServingLowQ

Parameter "ThreshServing, LowQ" in TS 38.304 [20].

	ssb-toMeasure-association-List-r16

Indicates the applicable neighbour SSBs for measurement on this carrier for a given serving SSB index (TS 38.304 [20]).


–
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 R

    intraFreqBlackCellList              IntraFreqBlackCellList      OPTIONAL,   -- Need R

    lateNonCriticalExtension            OCTET STRING                OPTIONAL,

    ...

}

IntraFreqNeighCellList ::=          SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

IntraFreqNeighCellInfo ::=          SEQUENCE {

    physCellId                          PhysCellId,

    q-OffsetCell                        Q-OffsetRange,

    q-RxLevMinOffsetCell                INTEGER (1..8)              OPTIONAL,   -- Need R

    q-RxLevMinOffsetCellSUL             INTEGER (1..8)              OPTIONAL,   -- Need R

    q-QualMinOffsetCell                 INTEGER (1..8)              OPTIONAL,   -- Need R

    ...,
    [[associationServingSSBindex

AssociationServingSSBindex
OPTIONAL    -- Need R


]]

}

IntraFreqBlackCellList ::=          SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB3-STOP

-- ASN1STOP

	SIB3 field descriptions

	associationServingSSBindex 
Indicates the applicable neighbour cells for measurement on this carrier for a given serving SSB index (TS 38.304 [20]).

	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 [20].

	q-QualMinOffsetCell

Parameter "Qqualminoffsetcell" in TS 38.304 [20]. Actual value Qqualminoffsetcell = field value [dB].

	q-RxLevMinOffsetCell

Parameter "Qrxlevminoffsetcell" in TS 38.304 [20]. Actual value Qrxlevminoffsetcell = field value * 2 [dB].

	q-RxLevMinOffsetCellSUL

Parameter "QrxlevminoffsetcellSUL" in TS 38.304 [20]. Actual value QrxlevminoffsetcellSUL = field value * 2 [dB].


–
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,

    frequencyBandList                   MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Cond Mandatory

    frequencyBandListSUL                MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Need R

    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need R

    absThreshSS-BlocksConsolidation     ThresholdNR                                 OPTIONAL,   -- Need R

    smtc                                SSB-MTC                                     OPTIONAL,   -- Need R

    ssbSubcarrierSpacing                SubcarrierSpacing,

    ssb-ToMeasure                       SSB-ToMeasure                               OPTIONAL,   -- Need R

    deriveSSB-IndexFromCell             BOOLEAN,

    ss-RSSI-Measurement                 SS-RSSI-Measurement                         OPTIONAL,

    q-RxLevMin                          Q-RxLevMin,

    q-RxLevMinSUL                       Q-RxLevMin                                  OPTIONAL,   -- Need R

    q-QualMin                           Q-QualMin                                   OPTIONAL,   -- Need S,

    p-Max                               P-Max                                       OPTIONAL,   -- Need R

    t-ReselectionNR                     T-Reselection,

    t-ReselectionNR-SF                  SpeedStateScaleFactors                      OPTIONAL,    -- Need S

    threshX-HighP                       ReselectionThreshold,

    threshX-LowP                        ReselectionThreshold,

    threshX-Q                           SEQUENCE {

        threshX-HighQ                       ReselectionThresholdQ,

        threshX-LowQ                        ReselectionThresholdQ

    }                                                                               OPTIONAL,   -- Cond RSRQ

    cellReselectionPriority             CellReselectionPriority                     OPTIONAL,   -- Need R

    cellReselectionSubPriority          CellReselectionSubPriority                  OPTIONAL,   -- Need R

    q-OffsetFreq                        Q-OffsetRange                               DEFAULT dB0,

    interFreqNeighCellList              InterFreqNeighCellList                      OPTIONAL,   -- Need R

    interFreqBlackCellList              InterFreqBlackCellList                      OPTIONAL,   -- Need R

    ...,


[[


ssb-toMeasure-association-List-r16 

SEQUENCE (SIZE(1..maxSSBassociation)) of SSB-toMeasure-association























OPTIONAL,       -- Need R


associationServingSSBindex

AssociationServingSSBindex
OPTIONAL    -- Need R


]]

}

InterFreqNeighCellList ::=          SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=          SEQUENCE {

    physCellId                          PhysCellId,

    q-OffsetCell                        Q-OffsetRange,

    q-RxLevMinOffsetCell                INTEGER (1..8)                              OPTIONAL,   -- Need R

    q-RxLevMinOffsetCellSUL             INTEGER (1..8)                              OPTIONAL,   -- Need R

    q-QualMinOffsetCell                 INTEGER (1..8)                              OPTIONAL,   -- Need R


...,

    [[associationServingSSBindex

AssociationServingSSBindex




OPTIONAL    -- Need R


]]
}

InterFreqBlackCellList ::=          SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB4-STOP

-- ASN1STOP

	SIB4 field descriptions

	associationServingSSBindex
Indicates the applicable neighbour carriers and cells for measurement for a given serving SSB index (TS 38.304 [20]).

	absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	deriveSSB-IndexFromCell

This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

	dl-CarrierFreq

This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15].

	frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply.

	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.

	nrofNeighCellToMeasure
Parameter "nrOfNeighCellToMeasure" in TS 38.304 [20], applicable for inter-frequency neighbour cells.

	nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	p-Max

Value in dBm applicable for the neighbouring NR cells on this carrier frequency. If absent the UE applies the maximum power according to TS 38.101-1 [15].

	q-OffsetCell

Parameter "Qoffsets,n" in TS 38.304 [20].

	q-OffsetFreq

Parameter "Qoffsetfrequency" in TS 38.304 [20].

	q-QualMin

Parameter "Qqualmin" in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMinOffsetCell

Parameter "Qqualminoffsetcell" in TS 38.304 [20]. Actual value Qqualminoffsetcell = field value [dB].

	q-RxLevMin

Parameter "Qrxlevmin" in TS 38.304 [20].

	q-RxLevMinOffsetCell

Parameter "Qrxlevminoffsetcell" in TS 38.304 [20]. Actual value Qrxlevminoffsetcell = field value * 2 [dB].

	q-RxLevMinOffsetCellSUL

Parameter "QrxlevminoffsetcellSUL" in TS 38.304 [20]. Actual value QrxlevminoffsetcellSUL = field value * 2 [dB].

	q-RxLevMinSUL

Parameter "Qrxlevmin" in TS 38.304 [20].

	smtc

Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

	ssb-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

	ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

	threshOfNeighCellToMeasure
Parameter "threshOfNeighCellToMeasure" in TS 38.304 [20], applicable for inter-frequency neighbour cells.

	threshX-HighP

Parameter "ThreshX, HighP" in TS 38.304 [20].

	threshX-HighQ

Parameter "ThreshX, HighQ" in TS 38.304 [20].

	threshX-LowP

Parameter "ThreshX, LowP" in TS 38.304 [20].

	threshX-LowQ

Parameter "ThreshX, LowQ" in TS 38.304 [20].

	t-ReselectionNR

Parameter "TreselectionNR" in TS 38.304 [20].

	t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for TreselectionNR" in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

	ssb-toMeasure-association-List-r16

Indicates the applicable neighbour SSBs for measurement on this carrier for a given serving SSB index (TS 38.304 [20]).


	Conditional Presence
	Explanation

	Mandatory
	The field is mandatory present in SIB4.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is absent.


Irrelavent text is omitted…
6.3.2
Radio resource control information elements

–
AssociationServingSSBindex
The IE AssociationServingSSBindex is used to indicate the association between serving SSB index and applicable neighbour frequenceies/cells/SSBs (TS 38.304 [20]). The bitstring is the same size as ssb-PositionsInBurst in ServingCellConfigCommon. The first bit equals 1 means that the neighbour frequenceies/cells/SSBs is applicable when UE’s serving SSB index is 1. 
AssociationServingSSBindex information element

-- ASN1START

-- TAG-ASSOCIATIONSERVINGSSBINDEX-START

AssociationServingSSBindex :: = 


CHOICE {

        shortBitmap                         BIT STRING (SIZE (4)),

        mediumBitmap                        BIT STRING (SIZE (8)),

        longBitmap                          BIT STRING (SIZE (64))

    }


-- TAG-ASSOCIATIONSERVINGSSBINDEX-STOP

-- ASN1STOP

	AssociationServingSSBindex field descriptions

	longBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.

	mediumBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

	shortBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.

	


Irrelavent text is omitted…
–
SSB-ToMeasure
The IE SSB-ToMeasure is used to configure a pattern of SSBs.

SSB-ToMeasure information element

-- ASN1START

-- TAG-SSB-TOMEASURE-START

SSB-ToMeasure ::=                   CHOICE {

    shortBitmap                         BIT STRING (SIZE (4)),

    mediumBitmap                        BIT STRING (SIZE (8)),

    longBitmap                          BIT STRING (SIZE (64))

}

-- TAG-SSB-TOMEASURE-STOP

-- ASN1STOP

	SSB-ToMeasure field descriptions

	longBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

	shortBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.


–
SSB-toMeasure-association
The IE SSB-toMeasure-association is used to indicate the applicable SSBs to be measured based on serving SSB index (TS 38.304 [20]).
SSB-toMeasure-association information element

-- ASN1START

-- TAG-SS-RSSI-MEASUREMENT-ASSOCIATION-START

SSB-toMeasure-association 



SEQUENCE {


associationServingSSBindex 


AssociationServingSSBindex,







ssb-ToMeasure                       SSB-ToMeasure                                  

}


-- TAG-SS-RSSI-MEASUREMENT-ASSOCIATION-STOP

-- ASN1STOP

