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1 Introduction
The enhancement to idle mode mobility for UE was discussed in RAN2#122 meeting[1]. The relative agreement has been achieved as below. 

· R2 direction (solution agreements at later stage, no other directions will be considered):

RAN2 acknowledges following two problems to be addressed for idle/inactive UEs:

- Problem 1: For a UE that is physically on a moving vehicle but not camped on its mobile IAB-cell yet (i.e. the UE is camped on a stationary cell), how to help such UE(s) to identify a neighbour mobile IAB-cell, prioritize mobile IAB-cell (frequency and cell) and to be “pulled” into this mobile IAB-cell, especially for inter-frequency scenario where the mobile IAB-cell’s frequency priority is low.

- Problem 2: After the UE physically on a moving vehicle is camped on the mobile IAB cell, how to avoid it reselecting other non-mIAB-(stationary) cells.

- Such UE may prioritize a highest ranked cell at a frequency, if it broadcasts a mIAB-cell type indicator in SIB1 for cell reselection. UE may use the SIB4 assistance information to identify the presence of such mobile IAB-cell(s), if broadcasted. A SIB4 assistance information may include mIAB-cell frequencies. FFS on stage-2/3 to clarify the UE in problem 1 and 2.
This contribution discusses the above two problems as well as the specification impact to clarify those two problems. The corresponding TPs are provided at last.
2 Discussion
In RAN2#122 meeting[1], two problems were identified in the last meeting as the potential issues to be addressed for idle/inactive UEs.
According to Problem 2, we can observe that: when the UE physically on a moving vehicle is camped on the mobile IAB cell, some mechanism should be applied on how to avoid it reselecting other non-mIAB-(stationary) cells, i.e., prevent unnecessary cell reselections.
When a UE is physically on a moving vehicle but not camped on its mobile IAB-cell yet (the UE is camped on a stationary cell), the UE should be “pulled” into the mobile IAB-cell as soon as possible, i.e., prevent keeping on the stationary cell. That is because, if Problem 2 is addressed, the UE can be stuck in the mobile IAB-cell after being “pulled” into the mobile IAB-cell, that unnecessary reselections can be prevented. Otherwise, if the UE keeps camping on the stationary cell, the UE will perform frequent cell reselections due to the movement of the vehicle where the UE is on-boarding, which is not desired.
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Figure 1. Problems for onboarding UEs camping or not camping on mobile IAB cell
Observation 1: If Problem 2 is addressed, Problem 1 should also be addressed for enhancement of idle mode mobility in order to prevent unnecessary cell reselection.
In our view, both Problem 1 and Problem 2 should be addressed.
Proposal 1: RAN2 confirm both Problem 1 and Problem 2 should be addressed for enhancement of idle mode mobility.
To address Problem 1 method should be found to help such UE(s) to identify a neighbour mobile IAB-cell. And, to address Problem 1 and 2, such UE(s) should prioritize the identified mobile IAB cell. For helping the UE to identify a mobile IAB-cell, SIB4 can be used to indicate UE the presence of mobile IAB cell. A SIB4 assistance information can include the mIAB-cell frequencies, then UE receiving the SIB4 can identify a mobile IAB cell on that frequency when it broadcasts a mIAB-cell type indicator in SIB1. Due to the UE can only prioritize mobile IAB cell when it is highest ranked on that frequency, the UE only need to check the mIAB-cell indicator in SIB1 which is broadcast by the highest ranked cell on the mobile IAB frequency, if the highest ranked cell broadcast that indicator the UE will prioritize that cell. So, the complexity on reading the mIAB-cell indicator to identify mobile IAB cell is negligible, thus, explicit information for cell IDs for mobile IAB cells is not necessary, i.e., PCI range of mobile IAB cells is not needed to be included in SIB4.
Observation 2: The UE can use the mIAB cell indicator in SIB1 to identify a mobile IAB cell, PCI range of mobile IAB cells is not needed to be included in SIB4 as assistance information for identifying the mobile IAB cell.
Proposal 2: PCI range of mIAB cells is not included in SIB4 as assistance information for identifying the mobile IAB cell.
To address Problem 1 and 2, as a pre-condition, the UE should determine itself on-boarding the vehicle where the mobile IAB cell is mounted. Whenever the UE is camping on mobile IAB cell or not camping on mobile cell, UE can prioritize a highest ranked mIAB cell at a frequency if onboarding of the vehicle where the IAB-node serving the mIAB cell is mounted is determined. 

To summarize, the enhancement to idle mode mobility:

UE prioritizes a highest ranked mIAB cell at a frequency if onboarding of the vehicle where the IAB-node serving the mIAB cell is mounted is determined, whenever the UE has not camped on the mIAB cell or the UE is camped on the mIAB cell.
Proposal 3: Adopt following enhancement to idle mode mobility:

UE may prioritize a highest ranked mIAB cell at a frequency if onboarding of the vehicle where the IAB-node serving the mIAB cell is mounted is determined, whenever the UE has not camped on the mIAB cell or the UE is camped on the mIAB cell.
How UE determines it’s on-boarding has been discussed extensively in meetings, although no conclusion yet, many companies thought some implementation-based solution can do the judgement. Criteria for on-board judgement could be that the UE moving together with the mIAB cell. If UE detects it is moving together with the cell, e.g., when the relative speed to the mIAB cell is low enough, the UE can consider itself on-boarding. TS 38.304 has specified the relaxed measurement criterion for UE with low mobility. The fulfillment of that relaxed measurement criterion for low mobility can be used as an implementation method for determining onboarding.

	TS 38.304:
5.2.4.9.1
Relaxed measurement criterion for UE with low mobility
The relaxed measurement criterion for UE with low mobility is fulfilled when:

-
(SrxlevRef – Srxlev) < SSearchDeltaP,

Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:

-
After selecting or reselecting a new cell, or

-
If (Srxlev - SrxlevRef) > 0, or

-
If the relaxed measurement criterion has not been met for TSearchDeltaP:

-
The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.


Proposal 4: It’s up to UE implementation to determine onboarding of vehicle where the IAB-node serving the mIAB cell is mounted. One example is that: when the relaxed measurement criterion for UE with low mobility is fulfilled for the mIAB cell the UE determines on boarding of the vehicle.
TPs corresponding to above proposals are provided at last.
Proposal 5: Adopt TPs to 38.304/38.331 in appendix.
3 Conclusion

In this contribution, we have some discussions on idle mode mobility enhancement for mobile IAB, and the following proposals are made:
Observation 1: If Problem 2 is addressed, Problem 1 should also be addressed for enhancement of idle mode mobility in order to prevent unnecessary cell reselection.
Proposal 1: RAN2 confirm both Problem 1 and Problem 2 should be addressed for enhancement of idle mode mobility.
Observation 2: The UE can use the mIAB cell indicator in SIB1 to identify a mobile IAB cell, PCI range of mobile IAB cells is not needed to be included in SIB4 as assistance information for identifying the mobile IAB cell.
Proposal 2: PCI range of mIAB cells is not included in SIB4 as assistance information for identifying the mobile IAB cell.
Proposal 3: Adopt following enhancement to idle mode mobility:

UE may prioritize a highest ranked mIAB cell at a frequency if onboarding of the vehicle where the IAB-node serving the mIAB cell is mounted is determined, whenever the UE has not camped on the mIAB cell or the UE is camped on the mIAB cell.
Proposal 4: It’s up to UE implementation to determine onboarding of vehicle where the IAB-node serving the mIAB cell is mounted. One example is that: when the relaxed measurement criterion for UE with low mobility is fulfilled for the mIAB cell the UE determines on boarding of the vehicle.
Proposal 5: Adopt TPs to 38.304/38.331 in appendix.
4 References
[1].  Minutes report, RAN2 Chairman, RAN2#122
5 Text proposal
TP to 38.304:
	START OF CHANGES 


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.

Allowed CAG list: A per-PLMN list of CAG Identifiers the UE is allowed to access (see TS 23.501 [10]).

Available PLMN(s): One or more PLMN(s) for which the UE has found at least one cell and read its PLMN identity(ies).

Available SNPN(s): One or more SNPN(s) for which the UE has found at least one cell and read its SNPN identity(ies).
Barred Cell: A cell a UE is not allowed to camp on.
CAG cell: A cell broadcasting at least one Closed Access Group Identifier.

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.

Closed Access Group Identifier: Identifier of a CAG within a PLMN.

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers to CMAS capable UEs.

eCall Only Mode: A UE configuration option that allows the UE to register at 5GC and register in IMS to perform only eCall Over IMS, and a non-emergency IMS call for test and/or terminal reconfiguration services.
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.

HSDN cell: A cell that has higher priority than other cells for cell reselection for HSDN capable UE in a High-mobility state.
IAB-node: As defined in TS 38.300 [2].
mIAB cell: A cell served by an IAB-node which is in mobility state.
Network Identifier: Identifier of an SNPN in combination with a PLMN ID (TS 23.501 [10]).
Non-Public Network: A network deployed for non-public use, as defined in TS 22.261 [12].

Non-terrestrial network: An NG-RAN consisting of gNBs, which provides non-terrestrial NR access to UEs by means of an NTN payload embarked on an airborne or space-borne NTN vehicle and an NTN Gateway.
NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [16], and ProSe communication (including ProSe non-Relay and UE-to-Network Relay communication) as defined in TS 23.304 [22], between two or more nearby UEs, using NR technology but not traversing any network node.

NR sidelink discovery: AS functionality enabling ProSe non-Relay Discovery and ProSe UE-to-Network Relay discovery for Proximity based Services as defined in TS 23.304 [22] between two or more nearby UEs, using NR technology but not traversing any network node.

Process: A local action in the UE invoked by an RRC procedure or an RRC_IDLE or RRC_INACTIVE state procedure.
Quasi-earth fixed cell: An NTN cell fixed with respect to a certain geographic area on the earth during a certain time duration. This can be provisioned by beam(s) covering one geographic area for a limited period and a different geographic area during another period (e.g., the case of NGSO satellites generating steerable beams).
Radio Access Technology: Type of technology used for radio access, for instance NR or E-UTRA.

RedCap UE: A UE with reduced capabilities as specified in clause 4.2.21 in TS 38.306 [24].

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].

Registered SNPN: This is the SNPN 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.

Selected SNPN: This is the SNPN that has been selected by the NAS, either manually or automatically.

Serving cell: The cell on which the UE is camped.

Sidelink: UE to UE interface for V2X sidelink communication defined in TS 23.287[16].
SNPN Access Mode: Mode of operation wherein UE only selects SNPNs (as defined in TS 23.501 [10]).

SNPN identity: An identifier of an SNPN comprising of a PLMN ID and an NID combination.

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 clause 4.5, for E-UTRA cell in TS 36.304 [7].

U2N Relay UE: a UE that provides functionality to support connectivity to the network for U2N Remote UE(s).

U2N Remote UE: a UE that communicates with the network via a U2N Relay UE.

V2X sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [17], between nearby UEs, using E-UTRA technology but not traversing any network node.

	NEXT CHANGE 


5.2.4.1
Reselection priorities handling

Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority or nsag-CellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and nsag-CellReselectionPriority provided in system information.
When UE is in camped normally state, if it supports slice-based cell reselection and has received the network slice(s) and NSAG information from NAS to be used for cell reselection, UE shall derive reselection priorities according to clause 5.2.4.11.
If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority. UE may prioritize a highest ranked mIAB cell at a frequency if onboarding of the vehicle where the IAB-node serving the mIAB cell is mounted is determined, when the UE has not camped on the mIAB cell or the UE is camped on the mIAB cell.
NOTE 0a:
The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 0b:
When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 0c:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation unless otherwise stated.

NOTE 0d:
The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.

NOTE 0e:
When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.

NOTE 0f:
It is up to UE implementation to determine onboarding of vehicle where the mIAB-node serving the mIAB cell is mounted, e.g., if the relaxed measurement criterion for UE with low mobility is fulfilled for the mIAB cell, the UE determines on boarding of the vehicle.
	END OF CHANGES 
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–

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,   -- Need R

    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 R

    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,

    nonCriticalExtension                SIB1-v1610-IEs                                                  OPTIONAL
}

SIB1-v1610-IEs ::=               SEQUENCE {

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

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

    posSI-SchedulingInfo-r16         PosSI-SchedulingInfo-r16                                           OPTIONAL,  -- Need R

    nonCriticalExtension             SIB1-v1630-IEs                                                     OPTIONAL
}

SIB1-v1630-IEs ::=               SEQUENCE {

    uac-BarringInfo-v1630            SEQUENCE {

        uac-AC1-SelectAssistInfo-r16     SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AC1-SelectAssistInfo-r16

    }                                                                                                   OPTIONAL,  -- Need R

    nonCriticalExtension             SIB1-v1700-IEs                                                     OPTIONAL
}

SIB1-v1700-IEs ::=               SEQUENCE {

    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R

    uac-BarringInfo-v1700                SEQUENCE {

        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700

    }                                                                                                   OPTIONAL,  -- Cond MINT

    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R

    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R

    featurePriorities-r17        SEQUENCE {

        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R

        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R

        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R

        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R

    }                                                                                                   OPTIONAL,  -- Need R

    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R

    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R

    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R

    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC

    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S

    cellBarredNTN-r17            ENUMERATED {barred, notBarred}                                         OPTIONAL,  -- Need S

    nonCriticalExtension         SIB1-v1800-IEs                                              OPTIONAL
}
SIB1-v1800-IEs ::=               SEQUENCE {

mIAB-Cell-r18





ENUMERATED {true}                                              OPTIONAL,  -- Need R

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

UAC-AC1-SelectAssistInfo-r16 ::=     ENUMERATED {a, b, c, notConfigured}

SDT-ConfigCommonSIB-r17 ::=          SEQUENCE {

    sdt-RSRP-Threshold-r17               RSRP-Range                                                            OPTIONAL, -- Need R

    sdt-LogicalChannelSR-DelayTimer-r17  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}  OPTIONAL, -- Need R

    sdt-DataVolumeThreshold-r17          ENUMERATED {byte32, byte100, byte200, byte400, byte600, byte800, byte1000, byte2000, byte4000,

                                                     byte8000, byte9000, byte10000, byte12000, byte24000, byte48000, byte96000},

    t319a-r17                            ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,

                                                      ms3000, ms4000, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

}

RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {

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

    cellBarredRedCap-r17           SEQUENCE {

        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},

        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}

    }                                                                                                   OPTIONAL,  -- Need R

    ...

}

FeaturePriority-r17 ::= INTEGER (0..7)

-- TAG-SIB1-STOP

-- ASN1STOP

	SIB1 field descriptions

	cellBarredNTN

Value barred means that the cell is barred for connectivity to NTN, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to NTN. If not present, the UE considers the cell is not allowed for connectivity to NTN, as defined in TS 38.304 [20]. This field is only applicable to NTN-capable UEs.

	cellBarredRedCap1Rx

Value barred means that the cell is barred for a RedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellBarredRedCap2Rx

Value barred means that the cell is barred for a RedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellSelectionInfo

Parameters for cell selection related to the serving cell.

	eCallOverIMS-Support

Indicates whether the cell supports eCall over IMS services as defined in TS 23.501 [32]. If absent, eCall over IMS is not supported by the network in the cell.

	eDRX-AllowedIdle

The presence of this field indicates that extended DRX for CN paging is allowed in the cell for UEs in RRC_IDLE or RRC_INACTIVE. The UE shall stop using extended DRX for CN paging in RRC_IDLE or RRC_INACTIVE if eDRX-AllowedIdle is not present.

	eDRX-AllowedInactive

The presence of this field indicates that extended DRX for RAN paging is allowed in the cell for UEs in RRC_INACTIVE. The UE shall stop using extended DRX for RAN paging in RRC_INACTIVE if eDRX-AllowedInactive is not present.

	featurePriorities
Indicates priorities for features, such as RedCap, Slicing, SDT and MSG3-Repetitions for Coverage Enhancements. These priorities are used to determine which FeatureCombinationPreambles the UE shall use when a feature maps to more than one FeatureCombinationPreambles, as specified in TS 38.321 [3]. A lower value means a higher priority. The network does not signal the same priority for more than one feature. The network signals a priority for all feature that map to at least one FeatureCombinationPreambles.

	halfDuplexRedCap-Allowed

The presence of this field indicates that the cell supports half-duplex FDD RedCap UEs.

	hsdn-Cell

This field indicates this is a HSDN cell as specified in TS 38.304 [20].

	hyperSFN

Indicates hyper SFN which increments by one when the SFN wraps around.

	idleModeMeasurementsEUTRA
This field indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements.

	idleModeMeasurementsNR
This field indicates that a UE that is configured for NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform NR idle/inactive measurements.

	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.

	intraFreqReselectionRedCap

Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap.

	mIAB-Cell

This field indicates this is a mIAB cell as specified in TS 38.304 [20].

	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.

	sdt-RSRP-Threshold

RSRP threshold used to determine whether SDT procedure can be initiated, as specified in TS 38.321 [3].

	sdt-DataVolumeThreshold

Data volume threshold used to determine whether SDT can be initiated, as specified in TS 38.321 [3]. Value byte32 corresponds to 32 bytes, value byte100 corresponds to 100 bytes, and so on.

	sdt-LogicalChannelSR-DelayTimer

The value of logicalChannelSR-DelayTimer applied during SDT for logical channels configured with SDT, as specified in TS 38.321 [3]. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. If this field is not configured, then logicalChannelSR-DelayTimer is not applied for SDT logical channels.

	servingCellConfigCommon

Configuration of the serving cell.

	t319a

Initial value of the timer T319a used for detection of SDT failure. Value ms100 corresponds to 100 milliseconds, value ms200 corresponds to 200 milliseconds and so on.

	uac-AccessCategory1-SelectionAssistanceInfo

Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. If plmnCommon is chosen, the UAC-AccessCategory1-SelectionAssistanceInfo is applicable to all the PLMNs and SNPNs in plmn-IdentityInfoList and npn-IdentityInfoList. If individualPLMNList is chosen, the 1st entry in the list corresponds to the first network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList, the 2nd entry in the list corresponds to the second network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList and so on. If uac-AC1-SelectAssistInfo-r16 is present, the UE shall ignore the uac-AccessCategory1-SelectionAssistanceInfo.

	uac-AC1-SelectAssistInfo

Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. The 1st entry in the list corresponds to the first network within all of the PLMNs and SNPNs across the plmn-IdentityList and npn-IdentityInfoList, the 2nd entry in the list corresponds to the second network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList and so on. Value notConfigured indicates that Access Category1 is not configured for the corresponding PLMN/SNPN.

	uac-BarringForCommon

Common access control parameters for each access category. Common values are used for all PLMNs/SNPNs, unless overwritten by the PLMN/SNPN 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. The cell operating as PCell always provides this field.

	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.


	Conditional Presence
	Explanation

	EDRX-RC
	The field is optionally present, Need R, in a cell that enables eDRX-AllowedIdle, otherwise it is absent.

	MINT
	The field is optionally present, Need R, in a cell that provides a configuration for disaster roaming, otherwise it is absent, Need R.

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


	NEXT CHANGE 


–

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
InterFreqCarrierFreqList-v1800 ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1800
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

}

InterFreqCarrierFreqInfo-v1800 ::=  SEQUENCE {

    mIAB-CellPresence-r18              ENUMERATED {true}                                        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].

	mIAB-CellPresence-r18

This field indicates whether mIAB cell (as specified in TS 38.304 [20]) is present on the frequency.

	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 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 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 CHANGES 
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