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Introduction
The new WID of NR Industrial Internet of Things (IoT) was approved in RAN#83[1]. In which, the following objective is included:
	...
3． The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.


In RAN2#105bis meeting, based on the contributions, the following agreements have been achieved:
	· Confirm that we use LTE rel-15 SIB and RRC unicast based methods for reference time delivery
· The reference time information shall correspond to a reference SFN, explicitly indicated in unicast signalling, FFS if inferred from the transmission of the SIB for SIB signalling.
· R2 assumes the UE shall use the end of the reference SFN value as the precise point in time to which the reference time corresponds.
· FFS whether the reference SFN refers to time in the future, past or whether this need to mandated one way or another. 
· R2 assumes that some propagation delay compensation may be needed for distance > 200m. 
· FFS what would be the method, e.g. based on current TA, and whether this can be left for UE implementation or something need to be specified. 


In RAN2#106 meeting, based on the contributions, the following agreements have been achieved:
	· SFN boundary at or immediately after the ending boundary of the SI-window in which SIB is transmitted is always used as a reference in case the time reference information is provided by broadcast signalling (as in LTE)
· The UE considers the frame indicated by the referenceSFN nearest to the frame where the time information is received, which can be either in the past or in future, in case the time reference information is provided by unicast signalling 
· Signalling to support 10ns granularity. 
· R2 assumes that either SIB9 or a new SIB is used for reference time information broadcast delivery, depending on R3 discussion outcome. 
· “00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time)” as the origin of the time reference information, at least for the baseline case where time info type is not present or used (as in LTE).
· The field used for reference time information delivery is excluded from estimation of changes in system information.
· Specify uncertainty parameter in the reference time information in NR, encoding FFS
· We will have the clock type field, similar to LTE. R2 considers that this have no relation to ongoing discussions in SA2 on TSC 


In contribution [3], we mainly discuss the signaling aspects for accurate reference timing delivery by broadcast or by unicast in TSC, which have been discussed much and need to settle down the detailed impacts on specification. In this contribution, we will further discuss some other issues related to accurate reference timing delivery and give our proposals.
Discussion
Issue1: About request for accurate time delivery 
For accurate reference timing delivery by unicast, as the accurate reference timing is mainly used in TSC service, it should be delivered to UE by unicast RRC signaling only if the UE is triggering TSC service and needs to (re)acquire the accurate reference timing. It’s no need to deliver accurate reference timing at each time of RRC connection establishment, e.g, based on UE capability. 
Observation 1: It’s no need to deliver accurate reference timing at each time of RRC connection establishment. The accurate reference timing can be delivered to UE by unicast only if the UE is triggering TSC service and needs to (re)acquire the accurate reference timing.
Therefore, in order that eNB can know whether the UE is triggering a TSC service, an accurate reference timing request indication would be needed from UE to eNB when the UE triggers TSC service establishment. This request indication can be included in RRC message, e.g., Msg5. 
Proposal 1: It’s suggested to provide an accurate reference timing request indication, e.g., in RRC Msg5 for indicating whether accurate reference timing delivery by unicast is needed by the UE. 
Furthermore, whether the accurate reference timing should be delivered periodically and/or the periodicity value with which the accurate reference timing is delivered would depend on the UE’s crystal oscillator precision and time drift degree, which may be different for different UEs. Thus, together with the accurate reference timing request indication, an accurate reference timing delivery periodicity also need to be indicated to the eNB, if the UE wants to be provided with accurate reference timing periodically.
Proposal 2: It’s suggested to also optionally indicate an accurate reference timing delivery periodicity from the UE to the eNB.
Issue2: About TSC UE camping strategy in idle state
To support TSC service, the gNB should deliver the accurate reference timing to UE and the time granularity should satisfy the TSC delay accuracy requirement. However, as delivering accurate reference timing will cost extra radio resource, we can assume not all the cells will support such accurate reference timing delivery. Moreover, anyway there exists some legacy gNBs which cannot support higher accurate reference timing delivery. As a result, TSC services will be supported only under part of gNBs/cells. If a TSC UE (e.g. the UE will carry TSC service) camps on a cell without accurate reference timing delivery, it cannot perform TSC service normally, which will impact the TSC service availability. 
Observation 2: If a TSC UE camps on a cell without accurate reference timing delivery, it cannot perform TSC service normally, which will impact the TSC service availability.
If the NW can indicate which cell(s) can deliver accurate reference timing, the TSC UE can (re)select these cell(s) preferably. For the serving cell, whether accurate reference timing can be delivered can be indicated in MIB or SIB1. For the neighbor cell, whether accurate reference timing can be delivered can be indicated in SIB3/SIB4. 
Proposal 3: NW can indicate in SIB which cell(s) can deliver accurate reference timing.
For TSC UE, the accurate reference timing delivery indication from NW should be taken into account in cell (re)selection. E.g. it only (re)selects the cell that can provide the accurate reference timing (e.g. the cell provides accurate reference timing delivery indication), and shall behave as if the cell status is "barred" in case the cell cannot provide the accurate reference timing (e.g. the cell does not provide accurate reference timing delivery indication, or the cell is not included in the neighbor cell List).
Proposal 4: The TSC capable UE only (re)selects the cell from which accurate reference timing can be obtained.
Based on the proposals above, we provide the related example text proposal in appendix.

[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: It’s no need to deliver accurate reference timing at each time of RRC connection establishment. The accurate reference timing can be delivered to UE by unicast only if the UE is triggering TSC service and needs to (re)acquire the accurate reference timing.
Observation 2: If a TSC UE camps on a cell without accurate reference timing delivery, it cannot perform TSC service normally, which will impact the TSC service availability.

Proposal 1: It’s suggested to provide an accurate reference timing request indication, e.g., in RRC Msg5 for indicating whether accurate reference timing delivery by unicast is needed by the UE. 
Proposal 2: It’s suggested to also optionally indicate an accurate reference timing delivery periodicity from the UE to the eNB.
Proposal 3: NW can indicate in SIB which cell(s) can deliver accurate reference timing
Proposal 4: The TSC capable UE only (re)selects the cell from which accurate reference timing can be obtained.
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Appendix
<38.331 example text proposal for Issue 1>
<Start of the 1st modified section>
[bookmark: _Toc12718173]6.2.2	Message definitions
----Skip the unchanged part----
[bookmark: _Toc12718184]–	RRCReestablishmentComplete
The RRCReestablishmentComplete message is used to confirm the successful completion of an RRC connection re-establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCReestablishmentComplete message
-- ASN1START
-- TAG-RRCREESTABLISHMENTCOMPLETE-START

RRCReestablishmentComplete ::=      SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcReestablishmentComplete          RRCReestablishmentComplete-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCReestablishmentComplete-IEs ::=  SEQUENCE {
    lateNonCriticalExtension            OCTET STRING                    OPTIONAL,
    nonCriticalExtension                RRCReestablishmentComplete-r16-IEsSEQUENCE {}                     OPTIONAL
}

RRCReestablishmentComplete-r16-IEs ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16		    ENUMERATED {TRUE}           OPTIONAL,
unicastTimeReferenceProvisionPeriodicity-r16		ENUMERATED {FFS}           OPTIONAL,
nonCriticalExtension                             SEQUENCE{}                 OPTIONAL
}
-- TAG-RRCREESTABLISHMENTCOMPLETE-STOP
-- ASN1STOP
	RRCResumeComplete-IEs field descriptions

	unicastTimeReferenceProvisionReq
Indicates whether UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.

	unicastTimeReferenceProvisionPeriodicity
Indicates the periodicity expected if the UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.



----Skip the unchanged part----
[bookmark: _Toc12718191]–	RRCResumeComplete
The RRCResumeComplete message is used to confirm the successful completion of an RRC connection resumption.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCResumeComplete message
-- ASN1START
-- TAG-RRCRESUMECOMPLETE-START

RRCResumeComplete ::=                   SEQUENCE {
    rrc-TransactionIdentifier               RRC-TransactionIdentifier,
    criticalExtensions                      CHOICE {
        rrcResumeComplete                       RRCResumeComplete-IEs,
        criticalExtensionsFuture                SEQUENCE {}
    }
}

RRCResumeComplete-IEs ::=               SEQUENCE {
    dedicatedNAS-Message                    DedicatedNAS-Message                   OPTIONAL,
    selectedPLMN-Identity                   INTEGER (1..maxPLMN)                   OPTIONAL,
    uplinkTxDirectCurrentList               UplinkTxDirectCurrentList              OPTIONAL,
    lateNonCriticalExtension                OCTET STRING                           OPTIONAL,
    nonCriticalExtension                    RRCResumeComplete-r16-IEsSEQUENCE{}    OPTIONAL
}


RRCResumeComplete-r16-IEs ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16		        ENUMERATED {TRUE}        OPTIONAL,
unicastTimeReferenceProvisionPeriodicity-r16		ENUMERATED {FFS}         OPTIONAL,
nonCriticalExtension                    SEQUENCE{}                           OPTIONAL
}

-- TAG-RRCRESUMECOMPLETE-STOP
-- ASN1STOP

	RRCResumeComplete-IEs field descriptions

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.

	uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).

	unicastTimeReferenceProvisionReq
Indicates whether UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.

	unicastTimeReferenceProvisionPeriodicity
Indicates the periodicity expected if the UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.


----Skip the unchanged part----
[bookmark: _Toc12718195]–	RRCSetupComplete
The RRCSetupComplete message is used to confirm the successful completion of an RRC connection establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCSetupComplete message
-- ASN1START
-- TAG-RRCSETUPCOMPLETE-START

RRCSetupComplete ::=                SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcSetupComplete                    RRCSetupComplete-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCSetupComplete-IEs ::=            SEQUENCE {
    selectedPLMN-Identity               INTEGER (1..maxPLMN),
    registeredAMF                       RegisteredAMF                                   OPTIONAL,
    guami-Type                          ENUMERATED {native, mapped}                     OPTIONAL,
    s-NSSAI-List                        SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI  OPTIONAL,
    dedicatedNAS-Message                DedicatedNAS-Message,
    ng-5G-S-TMSI-Value                  CHOICE {
        ng-5G-S-TMSI                        NG-5G-S-TMSI,
        ng-5G-S-TMSI-Part2                  BIT STRING (SIZE (9))
    }                                                                                   OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                                    OPTIONAL,
    nonCriticalExtension                RRCSetupComplete-r16-IEsSEQUENCE{}                                      OPTIONAL
}

RRCSetupComplete-r16-IEs ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16		        ENUMERATED {TRUE}           OPTIONAL,
unicastTimeReferenceProvisionPeriodicity-r16		ENUMERATED {FFS}            OPTIONAL,
    nonCriticalExtension                                SEQUENCE{}                  OPTIONAL
}

RegisteredAMF ::=                   SEQUENCE {
    plmn-Identity                       PLMN-Identity                                   OPTIONAL,
    amf-Identifier                      AMF-Identifier
}

-- TAG-RRCSETUPCOMPLETE-STOP
-- ASN1STOP

	RRCSetupComplete-IEs field descriptions

	guami-Type
This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [23].

	ng-5G-S-TMSI-Part2
The leftmost 9 bits of 5G-S-TMSI.

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [21].

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.

	unicastTimeReferenceProvisionReq
Indicates whether UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.

	unicastTimeReferenceProvisionPeriodicity
Indicates the periodicity expected if the UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.


<End of the 1st modified section>

<38.331 example text proposal for Issue 2>
<Start of the 1st the modified section>
[bookmark: _Toc12718203]6.2.2	Message definitions
----Skip the unchanged part----
[bookmark: _Toc5285225]–	SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                 OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                     OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                      OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                 OPTIONAL    -- Need S
    }                                       OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl          OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo              OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB     OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}              OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              OPTIONAL,   -- Cond Absent
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R

    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList           OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List         OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                   OPTIONAL    -- Need S
    }                       OPTIONAL,   -- Need R
    useFullResumeID                     ENUMERATED {true}                   OPTIONAL,   -- Need N
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SIB1-r16-IEsSEQUENCE{}              OPTIONAL
}

SIB1-r16-IEs ::=        SEQUENCE {
    timeReferenceProvision                    ENUMERATED {true}                OPTIONAL,  -- Need N
    nonCriticalExtension                      SEQUENCE {}                      OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

-- TAG-SIB1-STOP
-- ASN1STOP

	SIB1 field descriptions

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

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

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	q-RxLevMinOffset
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	servingCellConfigCommon
Configuration of the serving cell.

	uac-AccessCategory1-SelectionAssistanceInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25].

	uac-BarringForCommon
Common access control parameters for each access category. Common values are used for all PLMNs, unless overwritten by the PLMN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in clause 5.3.14.2.

	ue-TimersAndConstants
Timer and constant values to be used by the UE.

	useFullResumeID
Indicates which resume identifier and Resume request message should be used. UE uses fullI-RNTI and RRCResumeRequest1 if the field is present, or shortI-RNTI and RRCResumeRequest if the field is absent.

	timeReferenceProvision
Indicates whether the cell supports TimeReferenceInfo-r16 delivery. Refer to 36.304.



	Conditional Presence
	Explanation

	Absent
	The field is not used in this version of the specification, if received the UE shall ignore.

	Standalone
	The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.



----Skip the unchanged part----
<End of the 1st modified section>

<Start of the 2nd modified section>
6.3.1	System information blocks
----Skip the unchanged part----
–	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,
...
[[	timeReferenceProvision-r16      ENUMERATED {true}                OPTIONAL,  -- Need N
]]
}

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
    ...
}

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

-- 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 [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].

	timeReferenceProvision
Parameter "timeReferenceProvision" in TS 38.304 [20], Indicates whether the cell supports accurate reference timing(TimeReferenceInfo-r16) delivery.



–	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
    ...
}

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
...
[[	timeReferenceProvision-r16           ENUMERATED {true}             OPTIONAL,  -- Need N
]]

}

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. 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.

	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.

	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].

	timeReferenceProvision
Parameter "timeReferenceProvision" in TS 38.304 [20], Indicates whether the cell supports accurate reference timing(TimeReferenceInfo-r16) delivery



	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.



----Skip the unchanged part----
<End of the 2nd modified section>

<38.304 example text proposal for Issue 2>
<Start of the 1st modified section>
[bookmark: _Toc5982257][bookmark: _Toc5982288]3.1	Definitions
For the purposes of the present document, the following terms and definitions apply:
Acceptable Cell: A cell that satisfies certain conditions as specified in 4.5.
Available PLMN(s): One or more PLMN(s) for which the UE has found at least one cell and read its PLMN identity(ies).
Barred Cell: A cell a UE is not allowed to camp on.
Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information.
Camped on any cell: UE is in idle mode and has completed the cell selection/reselection process and has chosen a cell irrespective of PLMN identity.
Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers to CMAS capable UEs.
EHPLMN: Any of the PLMN entries contained in the Equivalent HPLMN list TS 23.122 [9].
Equivalent PLMN list: List of PLMNs considered as equivalent by the UE for cell selection, cell reselection, and handover according to the information provided by the NAS.
Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN identity are the same as the MCC and MNC of the IMSI.
Process: A local action in the UE invoked by an RRC procedure or an RRC_IDLE or RRC_INACTIVE state procedure.
Radio Access Technology: Type of technology used for radio access, for instance NR or E-UTRA.
Registration Area: (NAS) registration area is an area in which the UE may roam without a need to perform location registration, which is a NAS procedure.
Registered PLMN: This is the PLMN on which certain Location Registration outcomes have occurred, as specified in TS 23.122 [9].
Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information.
Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically.
Serving cell: The cell on which the UE is camped.
Strongest cell: The cell on a particular frequency that is considered strongest according to the layer 1 cell search procedure (TS 38.213 [4], TS 38.215 [11]).
Suitable Cell: This is a cell on which a UE may camp. For NR cell, the criteria are defined in subclause 4.5, for E-UTRA cell in TS 36.304 [7].
TSC UE: A UE which intends establish TSC service and needs accurate reference time delivery from gNB. 
<End of the 1st modified section>
<Start of the 2nd modified section>
5.2.4.7.0	General reselection parameters
Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:
absThreshSS-BlocksConsolidation
This specifies minimum threshold of the beam which can be used for selection of the highest ranked cell, if rangeToBestCell is configured.
cellReselectionPriority
This specifies the absolute priority for NR frequency or E-UTRAN frequency.
cellReselectionSubPriority
This specifies the fractional priority value added to cellReselectionPriority for NR frequency or E-UTRAN frequency.
Qoffsets,n
This specifies the offset between the two cells.
[bookmark: _Hlk515661983]Qoffsetfrequency
Frequency specific offset for equal priority NR frequencies.
Qhyst
This specifies the hysteresis value for ranking criteria.
Qoffsettemp
This specifies the additional offset to be used for cell selection and re-selection. It is temporarily used in case the RRC Connection Establishment fails on the cell as specified in TS 38.331 [3].
Qqualmin
This specifies the minimum required quality level in the cell in dB.
Qrxlevmin
This specifies the minimum required Rx level in the cell in dBm.
Qrxlevminoffsetcell
This specifies the cell specific Rx level offset in dB to Qrxlevmin.
Qqualminoffsetcell
This specifies the cell specific quality level offset in dB to Qqualmin.
rangeToBestCell
This specifies the R value range which the cells whose R value is within the range can be a candidate for the highest ranked cell. It is configured in SIB2 and used for intra-frequency and equal priority inter-frequency cell reselection and among the cells on the highest priority frequency(ies) for inter-frequency cell reselection within NR.
TreselectionRAT
This specifies the cell reselection timer value. For each target NR frequency and for each RAT other than NR, a specific value for the cell reselection timer is defined, which is applicable when evaluating reselection within NR or towards other RAT (i.e. TreselectionRAT for NR is TreselectionNR, for E-UTRAN TreselectionEUTRA).
NOTE:	TreselectionRAT is not broadcast in system information but used in reselection rules by the UE for each RAT.
TreselectionNR
This specifies the cell reselection timer value TreselectionRAT for NR. The parameter can be set per NR frequency as specified in TS 38.331 [3].
[bookmark: _Hlk506412463]TreselectionEUTRA
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN.
ThreshX, HighP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, HighQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, LowP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, LowQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshServing, LowP
This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
ThreshServing, LowQ
This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
SIntraSearchP
This specifies the Srxlev threshold (in dB) for intra-frequency measurements.
SIntraSearchQ
This specifies the Squal threshold (in dB) for intra-frequency measurements.
SnonIntraSearchP
This specifies the Srxlev threshold (in dB) for NR inter-frequency and inter-RAT measurements.
SnonIntraSearchQ
This specifies the Squal threshold (in dB) for NR inter-frequency and inter-RAT measurements.
timeReferenceProvision
Indicates whether the cell supports accurate reference timing delivery. The TSC UE only (re)selects the cell from which accurate reference timing can be obtained.
<End of the 2nd modified section>
<Start of the 3rd modified section>
----Omit the unchanged part----
[bookmark: _Toc12747487]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of three fields:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
When cell status is indicated as "not barred" and "not reserved" for operator use and not "true" for other use,
-	All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell status is indicated as "true" for other use,
-	The UE shall treat this cell as if cell status is "barred".
When timeReferenceProvision indication is not provided for the cell in SIB,
-	The TSC UE shall treat this cell as if cell status is "barred" during cell (re)selection procedure. 
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,
-	UEs assigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to "reserved".
-	UEs assigned to an Access Identity 0, 1, 2 and 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:	Access Identities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are only valid for use in the home country as specified in TS 22.261 [12].
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	else:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1 or due to trackingAreaCode being absent in SIB1 as specified in TS 38.331 [3]:
-	The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
-	If the field timeReferenceProvision is not provide in SIB, the TSC UE may select another cell on the same frequency if re-selection criteria are fulfilled;
-	The TSC UE shall exclude the barred cell as a candidate for cell selection/reselection until the cell provides timeReferenceProvision indication.
The cell selection of another cell may also include a change of RAT.
----Omit the unchanged part----
<End of the 3rd modified section>


