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1 Introduction
In this paper, we discuss some remaining issues on SMTC:
1) Regarding the SMTC exchanged via inter-node message, whether the FL delay is compensated by source node or target node;
2) Regarding the SMTC in SIB2/4, since the FL delay is compensated by the serving cell, UE needs to know the compensation corresponds to which time, otherwise the UE is unable to perform SMTC adjustment subsequently.
2 Discussion

2.1 SMTC in inter-node message
The inter-node message MeasurementTimingConfiguration includes the timing occasions where SSBs are transmitted. In TS 38.331, it is specified that the timing of the SMTC configuration is based on the cell for which the message is transmitted, i.e., the timing is based on the transmitting node. 
	ssb-MeasurementTimingConfiguration

Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. When the message is included in "Served NR Cell Information" (see TS 36.423 [37]), "Served Cell Information NR" (see TS 38.423 [35]), or "Served Cell Information" (see TS 38.473 [36]), the timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information" (see TS 36.423 [37]), or "Served Cell Information" (see TS 38.423 [35]), the timing is based on the cell indicated in the "Served NR Cell Information" or "Served Cell Information NR" with which the "NR Neighbour Information" or "Neighbour Information NR" is provided. When the message is included in "CU to DU RRC Information", the timing is based on the cell indicated by SpCell ID with which the message is included.

	


On the other hand, the SMTC configured to the served UEs via Uu interface is based on the timing of the serving cell. As a result, the receiving node needs to compensate the timing difference between the transmitting node and the receiving node (e.g., based on SFTD information) before configuring the SMTC to the UE, which is the case for terrestrial network. In NTN, the propagation delay needs to be further considered.

In NTN, it was agreed at RAN2 #116-e that for UEs in RRC_CONNECTED, the feeder link delay is compensated by the NW:
Agreements via email - from offline 103:

1. RAN2 assumes FL delay is known to and compensated by the network. RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.

However, it is unclear whether the FL delay is compensated by the transmitting node or the receiving node. In our understanding, the feeder link propagation delay is not compensated by the transmitting node while exchanging the SMTC configuration in the inter-node message. The receiving gNB can adjust the SMTC configuration based on the actual feeder link propagation delay before configuring SMTC to the UE. If this is the common understanding, it should be made clear in the spec.
Proposal 1: Clarify in the field description of ssb-MeasurementTimingConfiguration that: If the field is provided by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that the feeder link propagation delay of the cell for which the message is included equals to 0 ms, and the receiving gNB can adjust the actual offset based on the actual feeder link propagation delay before configuring SMTC to the UE.
2.2 SMTC in SIB2/4
According to the current field description (taking the SMTC in SIB2 as an example), the SMTC is assuming service link propagation delay difference (PDD) = 0 (not mentioning feeder link, since feeder link delay is compensated by the gNB when the SMTC is broadcast). 
	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. If the field is broadcast by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and UE can adjust the actual offset based on the actual propagation delay difference.

	smtc4list

Measurement timing configuration list for NTN deployments, see clause 5.5.2.10. The offset of each SSB-MTC4 in smtc4list is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and UE can adjust the actual offset based on the actual propagation delay difference. For a UE that supports less SMTCs than what is included in this list, it is up to the UE to select which SMTCs to consider.


After receiving the SMTC, the UE needs to calculate the service link PDD between serving cell and neighbour cell, and adjust the SMTC offset by the PDD. Later on, the UE keeps adjusting the real-time SMTC, taking both service link PDD and feeder link PDD into account (because the broadcasted SMTC is not updated frequently enough for the NW to always compensate the FL delay).
One issue here is, to derive the FL part of the PDD, the UE needs to check the FL delay at the moment and the FL delay corresponding to the SMTC in SIB2/4 (this may need to be linked with an epoch time), and the difference between the two values needs to be compensated to the SMTC. However, the aforementioned “epoch time” is not clarified in the spec.

For instance, UE1 and UE2 are located at the same place (so the actual SMTC should be the same). However, the UE1 receives SIB2/SIB4 sooner than UE2, say UE1 receives at T1 and UE2 receives at T2. Therefore, UE1 will use the difference between current FL delay and FL delay at T1 for SMTC adjustment, whereas UE2 will use the difference between current FL delay and FL delay at T2 for SMTC adjustment. To avoid such confusion, the gNB needs to clarify that the broadcast SMTC is based on the FL at a certain point in time (e.g. T0), so that all UEs have the same understanding with the gNB.

We see several possible solutions here:

· Option 1: Add a separate epochTime (T0) in SIB2/4 for the SMTC

With this option, all UEs are on the same page that the SMTC in SIB2/4 assumes FL delay has been compensated up to T0, and the FL delay later on needs to be compensated by the UE themselves. However, adding a new parameter leads to potential NBC issue, as the new parameters is invisible for the old UEs to follow (especially considering it is for the IDLE/INACTIVE case)
· Option 2: Change the field description of SMTC in SIB2/4, so that the SMTC assumes (service link PDD + feeder link PDD) = 0ms (i.e. FL is not compensated)
With this option, when adjusting the real-time SMTC offset, the UE only consider the absolute value of the service link PDD and feeder link PDD, and can add them to the SMTC offset to derive the real-time SMTC.

However, in our understanding, this solution may have backward compatibility problems, as in the current spec we assume FL delay is compensated by the NW (similar as what we agreed for UEs in RRC_CONNECTED).

Furthermore, the similar change was proposed in R2-2210646 during RAN2 #119bis-e but not agreed.

· Option 3: Clarify in the field description of SMTC that, the FL delay corresponding to the epochTime in SIB19 is compensated
This option is reusing the epochTime in SIB19. And from our perspective, this is not a change, rather, it is just a clarification on how to understand the compensation of FL delay.
A possible TP is as follows:
	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. If the field is broadcast by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and the feeder link delay corresponding to epochTime in SIB19 is compensated. The UE can adjust the actual offset based on the actual propagation delay difference.

	smtc4list

Measurement timing configuration list for NTN deployments, see clause 5.5.2.10. The offset of each SSB-MTC4 in smtc4list is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and the feeder link delay corresponding to epochTime in SIB19 is compensated. The UE can adjust the actual offset based on the actual propagation delay difference. For a UE that supports less SMTCs than what is included in this list, it is up to the UE to select which SMTCs to consider.


Proposal 2: RAN2 to discuss the following options on SMTC adjustment for UEs in RRC_IDLE/RRC_INACTIVE:
· Option 1: Add a separate epochTime (T0) in SIB2/4 for the SMTC

· Option 2: Change the field description of SMTC in SIB2/4, so that the SMTC assumes (service link PDD + feeder link PDD) = 0ms (i.e. FL is not compensated)

· Option 3: Clarify in the field description of SMTC that, the FL delay corresponding to the epochTime in SIB19 is compensated

The text proposals for P1 and P2 (option 3) are provided in the Annex. If proposal 1 and option 3 in proposal 2 can be agreed, then RAN2 may consider to agree the draft CR in the Annex.
Proposal 3: If Proposal 1 and option 3 in Proposal 2 are agreeable, approve the CR in the Annex.

3 Conclusion

In this contribution, we discuss the remaining issues SMTC and have the following proposal:

Proposal 1: Clarify in the field description of ssb-MeasurementTimingConfiguration that: If the field is provided by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that the feeder link propagation delay of the cell for which the message is included equals to 0 ms, and the receiving gNB can adjust the actual offset based on the actual feeder link propagation delay before configuring SMTC to the UE.
Proposal 2: RAN2 to discuss the following options on SMTC adjustment for UEs in RRC_IDLE/RRC_INACTIVE:

· Option 1: Add a separate epochTime (T0) in SIB2/4, in correspondence with the SMTC

· Option 2: Change the field description of SMTC in SIB2/4, so that the SMTC assumes (service link PDD + feeder link PDD) = 0ms (i.e. FL is not compensated)

· Option 3: Clarify in the field description of SMTC that, the FL delay corresponding to the epochTime in SIB19 is compensated

Proposal 3: If Proposal 1 and option 3 in Proposal 2 are agreeable, approve the CR in the Annex.
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<Start of 1st Change>
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 S

        smtc                                SSB-MTC                                         OPTIONAL,       -- Need S

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

        ssb-ToMeasure                       SSB-ToMeasure                                   OPTIONAL,       -- Need S

        deriveSSB-IndexFromCell             BOOLEAN,

        ...,

        [[

        t-ReselectionNR-SF                  SpeedStateScaleFactors                          OPTIONAL        -- Need N

        ]],

        [[

        smtc2-LP-r16                        SSB-MTC2-LP-r16                                 OPTIONAL,        -- Need R

        ssb-PositionQCL-Common-r16          SSB-PositionQCL-Relation-r16                    OPTIONAL         -- Cond SharedSpectrum

        ]],

        [[

        ssb-PositionQCL-Common-r17          SSB-PositionQCL-Relation-r17                    OPTIONAL         -- Cond SharedSpectrum2

        ]],

        [[

        smtc4list-r17                       SSB-MTC4List-r17                                OPTIONAL         -- Need R

        ]]

    },

    ...,

    [[

    relaxedMeasurement-r16              SEQUENCE {

        lowMobilityEvaluation-r16           SEQUENCE {

            s-SearchDeltaP-r16                  ENUMERATED {

                                                    dB3, dB6, dB9, dB12, dB15,

                                                    spare3, spare2, spare1},

            t-SearchDeltaP-r16                  ENUMERATED {

                                                    s5, s10, s20, s30, s60, s120, s180,

                                                    s240, s300, spare7, spare6, spare5,

                                                    spare4, spare3, spare2, spare1}

        }                                                                                   OPTIONAL,       -- Need R

        cellEdgeEvaluation-r16              SEQUENCE {

            s-SearchThresholdP-r16              ReselectionThreshold,

            s-SearchThresholdQ-r16              ReselectionThresholdQ                       OPTIONAL        -- Need R

        }                                                                                   OPTIONAL,       -- Need R

        combineRelaxedMeasCondition-r16     ENUMERATED {true}                               OPTIONAL,       -- Need R

        highPriorityMeasRelax-r16           ENUMERATED {true}                               OPTIONAL        -- Need R

    }                                                                                       OPTIONAL        -- Need R

    ]],

    [[

    cellEquivalentSize-r17                  INTEGER(2..16)                                  OPTIONAL,       -- Cond HSDN

    relaxedMeasurement-r17                  SEQUENCE {

        stationaryMobilityEvaluation-r17        SEQUENCE {

            s-SearchDeltaP-Stationary-r17           ENUMERATED {dB2, dB3, dB6, dB9, dB12, dB15, spare2, spare1},

            t-SearchDeltaP-Stationary-r17           ENUMERATED {s5, s10, s20, s30, s60, s120, s180, s240, s300, spare7, spare6, spare5,

                                                                spare4, spare3, spare2, spare1}

        },

        cellEdgeEvaluationWhileStationary-r17   SEQUENCE {

            s-SearchThresholdP2-r17                 ReselectionThreshold,

            s-SearchThresholdQ2-r17                 ReselectionThresholdQ                   OPTIONAL        -- Need R

        }                                                                                   OPTIONAL,       -- Need R

        combineRelaxedMeasCondition2-r17        ENUMERATED {true}                           OPTIONAL        -- Need R

    }                                                                                       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].

	cellEdgeEvaluation

Indicates the criteria for a UE to detect that it is not at cell edge, in order to relax measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9.2).

	cellEdgeEvaluationWhileStationary

Indicates the criteria for a UE to detect that it is not at cell edge while stationary, in order to relax measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9.4).

	cellEquivalentSize

The number of cell count used for mobility state estimation for this cell 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.

	cellReselectionServingFreqInfo

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

	combineRelaxedMeasCondition

When both lowMobilityEvalutation and cellEdgeEvalutation criteria are present in SIB2, this parameter configures the UE to fulfil both criteria in order to relax measurement requirements for cell reselection. If the field is absent, the UE is allowed to relax measurement requirements for cell reselection when either or both of the criteria are met. (See TS 38.304 [20], clause 5.2.4.9.0)

	combineRelaxedMeasCondition2

When both stationaryMobilityEvaluation and cellEdgeEvaluationWhileStationary criteria are present in SIB2, this parameter configures the UE to fulfil both criteria in order to relax measurement requirements for cell reselection. If the field is absent, the UE is allowed to relax measurement requirements for cell reselection when only the stationary criteria is met. (See TS 38.304 [20], clause 5.2.4.9.0)

	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 clause 5.2.2.4.3.

	highPriorityMeasRelax

Indicates whether measurements can be relaxed on high priority frequencies. If the field is absent, the UE shall not relax measurements on high priority frequencies beyond "Thigher_priority_search" unless both low mobility and not at cell edge criteria are fulfilled (see TS 38.133 [14], clauses 4.2.2.7, 4.2.2.10 and 4.2.2.11).

	intraFreqCellReselectionInfo

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

	lowMobilityEvaluation

Indicates the criteria for a UE to detect low mobility, in order to relax measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9.1).

	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] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]. This field is ignored by IAB-MT. The IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

	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.

	relaxedMeasurement

Configuration to allow relaxation of RRM measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9).

	s-IntraSearchP

Parameter "SIntraSearchP" in TS 38.304 [20].

	s-IntraSearchQ

Parameter "SIntraSearchQ" 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.

	s-SearchDeltaP

Parameter "SSearchDeltaP" in TS 38.304 [20]. Value dB3 corresponds to 3 dB, dB6 corresponds to 6 dB and so on.

	s-SearchDeltaP-Stationary

Parameter "SSearchDeltaP-Stationary" in TS 38.304 [20]. Value dB2 corresponds to 2 dB, dB3 corresponds to 3 dB and so on.

	s-SearchThresholdP, s-SearchThresholdP2
Parameters "SSearchThresholdP" and "SSearchThresholdP2" in TS 38.304 [20]. The network configures s-SearchThresholdP and s-SearchThresholdP2 to be less than or equal to s-IntraSearchP and s-NonIntraSearchP.

	s-SearchThresholdQ, s-SearchThresholdQ2
Parameters "SSearchThresholdQ" and "SSearchThresholdQ2" in TS 38.304 [20]. The network configures s-SearchThresholdQ and s-SearchThresholdQ2 to be less than or equal to s-IntraSearchQ and s-NonIntraSearchQ.

	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. If the field is broadcast by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and the feeder link delay corresponding to epochTime in SIB19 is compensated. The UE can adjust the actual offset based on the actual propagation delay difference.

	smtc2-LP

Measurement timing configuration for intra-frequency neighbour cells with a Long Periodicity (LP) indicated by periodicity in smtc2-LP. The timing offset and duration are equal to the offset and duration indicated in smtc in intraFreqCellReselectionInfo. The periodicity in smtc2-LP can only be set to a value strictly larger than the periodicity in smtc in intraFreqCellReselectionInfo (e.g. if smtc indicates sf20 the Long Periodicity can only be set to sf40, sf80 or sf160, if smtc indicates sf160, smtc2-LP cannot be configured). The pci-List, if present, includes the physical cell identities of the intra-frequency neighbour cells with Long Periodicity. If smtc2-LP is absent, the UE assumes that there are no intra-frequency neighbour cells with a Long Periodicity.

	smtc4list

Measurement timing configuration list for NTN deployments, see clause 5.5.2.10. The offset of each SSB-MTC4 in smtc4list is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and the feeder link delay corresponding to epochTime in SIB19 is compensated. The UE can adjust the actual offset based on the actual propagation delay difference. For a UE that supports less SMTCs than what is included in this list, it is up to the UE to select which SMTCs to consider.

	ssb-PositionQCL-Common

Indicates the QCL relation between SS/PBCH blocks for intra-frequency neighbor cells as specified in TS 38.213 [13], clause 4.1.

	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.

	stationaryMobilityEvaluation

Indicates the criteria for a UE to detect stationary mobility, in order to relax measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9.0).

	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].

	threshServingLowP

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

	threshServingLowQ

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

	t-SearchDeltaP

Parameter "TSearchDeltaP" in TS 38.304 [20]. Value in seconds. Value s5 means 5 seconds, value s10 means 10 seconds and so on.

	t-SearchDeltaP-Stationary

Parameter "TSearchDeltaP-Stationary" in TS 38.304 [20]. Value in seconds. Value s5 means 5 seconds, value s10 means 10 seconds and so on.


	Conditional Presence
	Explanation

	HSDN
	The field is optionally present, Need R, if speedStateReselectionPars is present; otherwise the field is not present.

	SharedSpectrum
	This field is mandatory present if this intra-frequency operates with shared spectrum channel access in FR1. Otherwise, it is absent, Need R.

	SharedSpectrum2
	This field is optionally present if this intra-frequency operates with shared spectrum channel access in FR2-2, Need R. Otherwise, it is absent, Need R.


[Unchanged parts omitted]
–
SIB4

SIB4 contains information relevant for inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection), which can also be used for NR idle/inactive measurements. 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-v1610      InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R

    ]],

    [[

    interFreqCarrierFreqList-v1700      InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R

    ]],

    [[

    interFreqCarrierFreqList-v1720      InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R

    ]],

    [[

    interFreqCarrierFreqList-v1730      InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R

    ]]

}

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

InterFreqCarrierFreqList-v1610 ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1610

InterFreqCarrierFreqList-v1700 ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1700

InterFreqCarrierFreqList-v1720 ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1720

InterFreqCarrierFreqList-v1730 ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1730

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 S

    absThreshSS-BlocksConsolidation     ThresholdNR                                                 OPTIONAL,   -- Need S

    smtc                                SSB-MTC                                                     OPTIONAL,   -- Need S

    ssbSubcarrierSpacing                SubcarrierSpacing,

    ssb-ToMeasure                       SSB-ToMeasure                                               OPTIONAL,   -- Need S

    deriveSSB-IndexFromCell             BOOLEAN,

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

    q-RxLevMin                          Q-RxLevMin,

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

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

    p-Max                               P-Max                                                       OPTIONAL,   -- Need S

    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

    interFreqExcludedCellList           InterFreqExcludedCellList                                   OPTIONAL,   -- Need R

    ...

}

InterFreqCarrierFreqInfo-v1610 ::=  SEQUENCE {

    interFreqNeighCellList-v1610        InterFreqNeighCellList-v1610                                OPTIONAL,    -- Need R

    smtc2-LP-r16                        SSB-MTC2-LP-r16                                             OPTIONAL,    -- Need R

    interFreqAllowedCellList-r16        InterFreqAllowedCellList-r16                                OPTIONAL,    -- Cond SharedSpectrum2

    ssb-PositionQCL-Common-r16          SSB-PositionQCL-Relation-r16                                OPTIONAL,    -- Cond SharedSpectrum

    interFreqCAG-CellList-r16           SEQUENCE (SIZE (1..maxPLMN)) OF InterFreqCAG-CellListPerPLMN-r16   OPTIONAL     -- Need R

}

InterFreqCarrierFreqInfo-v1700 ::=  SEQUENCE {

    interFreqNeighHSDN-CellList-r17     InterFreqNeighHSDN-CellList-r17                             OPTIONAL,    -- Need R

    highSpeedMeasInterFreq-r17          ENUMERATED {true}                                           OPTIONAL,    -- Need R

    redCapAccessAllowed-r17             ENUMERATED {true}                                           OPTIONAL,    -- Need R

    ssb-PositionQCL-Common-r17          SSB-PositionQCL-Relation-r17                                OPTIONAL,    -- Cond SharedSpectrum

    interFreqNeighCellList-v1710        InterFreqNeighCellList-v1710                                OPTIONAL     -- Cond SharedSpectrum2

}

InterFreqCarrierFreqInfo-v1720 ::=  SEQUENCE {

    smtc4list-r17                       SSB-MTC4List-r17                                            OPTIONAL     -- Need R

}

InterFreqCarrierFreqInfo-v1730 ::=  SEQUENCE {

    channelAccessMode2-r17              ENUMERATED {enabled}                                        OPTIONAL     -- Need R

}

InterFreqNeighHSDN-CellList-r17 ::= SEQUENCE (SIZE (1..maxCellInter)) OF PCI-Range

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

InterFreqNeighCellList-v1610 ::=    SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo-v1610

InterFreqNeighCellList-v1710 ::=    SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo-v1710

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

    ...

}

InterFreqNeighCellInfo-v1610 ::=    SEQUENCE {

    ssb-PositionQCL-r16                 SSB-PositionQCL-Relation-r16                                OPTIONAL    -- Cond SharedSpectrum2

}

InterFreqNeighCellInfo-v1710 ::=    SEQUENCE {

    ssb-PositionQCL-r17                 SSB-PositionQCL-Relation-r17                                OPTIONAL    -- Cond SharedSpectrum2

}

InterFreqExcludedCellList ::=       SEQUENCE (SIZE (1..maxCellExcluded)) OF PCI-Range

InterFreqAllowedCellList-r16 ::=    SEQUENCE (SIZE (1..maxCellAllowed)) OF PCI-Range

InterFreqCAG-CellListPerPLMN-r16 ::= SEQUENCE {

    plmn-IdentityIndex-r16              INTEGER (1..maxPLMN),

    cag-CellList-r16                    SEQUENCE (SIZE (1..maxCAG-Cell-r16)) OF PCI-Range

}

-- TAG-SIB4-STOP

-- ASN1STOP

	SIB4 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].

	channelAccessMode2
If present, this field indicates that the neighbor cells on the inter-frequency apply channel access mode procedures for operation with shared spectrum channel access in accordance with TS 37.213 [48], clause 4.4 for FR2-2. If absent, the neighbor cells on the inter-frequency do not apply any channel access procedure.

	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.

	highSpeedMeasInterFreq

If the field is set to true and UE supports high speed inter-frequency IDLE/INACTIVE measurements, the UE shall apply the enhanced inter-frequency RRM requirements on the inter-frequency carrier to support high speed up to 500 km/h in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [14].

	interFreqAllowedCellList

List of allow-listed inter-frequency neighbouring cells, see TS 38.304 [20], clause 5.2.4.

	interFreqCAG-CellList

List of inter-frequency neighbouring CAG cells (as defined in TS 38.304 [20] per PLMN.

	interFreqCarrierFreqList

List of neighbouring carrier frequencies and frequency specific cell re-selection information. If interFreqCarrierFreqList-v1610, interFreqCarrierFreqList-v1700, interFreqCarrierFreqList-v1720 or interFreqCarrierFreqList-v1730 are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList (without suffix).

	interFreqExcludedCellList

List of exclude-listed inter-frequency neighbouring cells.

	interFreqNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters. If interFreqNeighCellList-v1610 is present, it shall contain the same number of entries, listed in the same order as in interFreqNeighCellList (without suffix).

	interFreqNeighHSDN-CellList

List of inter-frequency neighbouring HSDN cells as specified in TS 38.304 [20].

	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] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]. This field is ignored by IAB-MT. The IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

	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].

	redCapAccessAllowed

Indicates whether RedCap UEs are allowed to access the frequency.

	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. If the field is broadcast by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and the feeder link delay corresponding to epochTime in SIB19 is compensated. The UE can adjust the actual offset based on the actual propagation delay difference.

	smtc2-LP

Measurement timing configuration for inter-frequency neighbour cells with a Long Periodicity (LP) indicated by periodicity in smtc2-LP. The timing offset and duration are equal to the offset and duration indicated in smtc in InterFreqCarrierFreqInfo. The periodicity in smtc2-LP can only be set to a value strictly larger than the periodicity in smtc in InterFreqCarrierFreqInfo (e.g. if smtc indicates sf20 the Long Periodicity can only be set to sf40, sf80 or sf160, if smtc indicates sf160, smtc2-LP cannot be configured). The pci-List, if present, includes the physical cell identities of the inter-frequency neighbour cells with Long Periodicity. If smtc2-LP is absent, the UE assumes that there are no inter-frequency neighbour cells with a Long Periodicity.

	smtc4list

Measurement timing configuration list for NTN deployments, see clause 5.5.2.10. The offset of each SSB-MTC4 in smtc4list is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and the feeder link delay corresponding to epochTime in SIB19 is compensated. The UE can adjust the actual offset based on the actual propagation delay difference. For a UE that supports less SMTCs than what is included in this list, it is up to the UE to select which SMTCs to consider.

	ssb-PositionQCL
Indicates the QCL relation between SS/PBCH blocks for a specific neighbor cell as specified in TS 38.213 [13], clause 4.1. If provided, the cell specific value overwrites the common value signalled by ssb-PositionQCL-Common in SIB4 for the indicated cell.

	ssb-PositionQCL-Common
Indicates the QCL relation between SS/PBCH blocks for inter-frequency neighbor cells as specified in TS 38.213 [13], clause 4.1.

	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 following values are applicable depending on the used frequency:

FR1:    15 or 30 kHz

FR2-1:  120 or 240 kHz

FR2-2:  120, 480, or 960 kHz

	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].


	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.

	SharedSpectrum
	This field is mandatory present if this inter-frequency operates with shared spectrum channel access. Otherwise, it is absent, Need R.

	SharedSpectrum2
	The field is optional present, Need R, if this inter-frequency or neighbor cell operates with shared spectrum channel access. Otherwise, it is absent, Need R.


<End of 1st Change>
<Start of 2nd Change>
11.2.2
Message definitions

[Unchanged parts omitted]
–
MeasurementTimingConfiguration
The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing.

Direction: en-gNB to eNB, eNB to en-gNB, gNB to gNB, ng-eNB to gNB, gNB to ng-eNB, ng-eNB to ng-eNB, gNB DU to gNB CU, and gNB CU to gNB DU.

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                    MeasurementTimingConfiguration-v1550-IEs            OPTIONAL
}

MeasurementTimingConfiguration-v1550-IEs ::= SEQUENCE {

    campOnFirstSSB                               BOOLEAN,

    psCellOnlyOnFirstSSB                         BOOLEAN,

    nonCriticalExtension                         MeasurementTimingConfiguration-v1610-IEs       OPTIONAL
}

MeasurementTimingConfiguration-v1610-IEs ::=  SEQUENCE {

    csi-RS-Config-r16                             SEQUENCE {

        csi-RS-SubcarrierSpacing-r16                  SubcarrierSpacing,

        csi-RS-CellMobility-r16                       CSI-RS-CellMobility,

        refSSBFreq-r16                                ARFCN-ValueNR

    },

    nonCriticalExtension                          SEQUENCE {}                                   OPTIONAL
}

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

MeasTiming ::= SEQUENCE {

    frequencyAndTiming                      SEQUENCE {

        carrierFreq                             ARFCN-ValueNR,

        ssbSubcarrierSpacing                    SubcarrierSpacing,

        ssb-MeasurementTimingConfiguration      SSB-MTC,

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

    ...,

    [[

    ssb-ToMeasure                           SSB-ToMeasure                                       OPTIONAL,

    physCellId                              PhysCellId                                          OPTIONAL
    ]]

}

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP

-- ASN1STOP

	MeasTiming field descriptions

	carrierFreq, ssbSubcarrierSpacing

Indicates the frequency and subcarrier spacing of the SS block of the cell for which this message is included, or of other SS blocks within the same carrier.

	ssb-MeasurementTimingConfiguration

Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. When the message is included in "Served NR Cell Information" (see TS 36.423 [37]), "Served Cell Information NR" (see TS 38.423 [35]), or "Served Cell Information" (see TS 38.473 [36]), the timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information" (see TS 36.423 [37]), or "Served Cell Information" (see TS 38.423 [35]), the timing is based on the cell indicated in the "Served NR Cell Information" or "Served Cell Information NR" with which the "NR Neighbour Information" or "Neighbour Information NR" is provided. When the message is included in "CU to DU RRC Information", the timing is based on the cell indicated by SpCell ID with which the message is included. If the field is provided by an NTN cell, the offset (derived from parameter periodicityAndOffset) is based on the assumption that the feeder link propagation delay of the cell for which the message is included equals to 0 ms, and the receiving gNB can adjust the actual offset based on the actual feeder link propagation delay before configuring SMTC to the UE.

	ss-RSSI-Measurement

Provides the configuration which can be used for RSSI measurements of the cell for which the message is included.


	MeasurementTimingConfiguration field descriptions

	campOnFirstSSB

Value true indicates that the SSB indicated in the first instance of MeasTiming in the measTiming list can be used for camping and for a PCell configuration (i.e. in spCellConfigCommon of the masterCellGroup).

	csi-RS-CellMobility

Indicates the CSI-RS configuration of the cell for which this message is included. The timing of the CSI-RS resources is based on the SSB indicated by refSSBFreq.

	csi-RS-SubcarrierSpacing

Indicates the subcarrier spacing of the CSI-RS resources included in csi-rs-CellMobility.

	measTiming

A list of SMTC information, SSB RSSI measurement information and associated NR frequency exchanged via EN-DC X2 Setup, EN-DC Configuration Update, Xn Setup and NG-RAN Node Configuration Update procedures, or F1 messages between gNB DU and gNB CU.

	physCellId

Physical Cell Identity of the SSB on the ARFCN indicated by carrierFreq.

	psCellOnlyOnFirstSSB

Value true indicates that only the SSB indicated in the first instance of MeasTiming in the measTiming list can be used for a PSCell configuration (i.e. in spCellConfigCommon of the secondaryCellGroup).

	ssb-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]).


<End of 2nd Change>
