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Introduction
During RAN2 #123 meeting, following IDLE/INACTIVE state UE behaviour was agreed during cell (re)selection:
	· Confirm the WA for inter-frequency cell reselection (scenarios: For a UE that is “on-board”, irrespective whether it is camped on the mobile IAB cell or a stationary cell, it can prioritize another frequency for which a mobile IAB cell is the best cell). 
· No enhancement is needed for intra-frequency and equal-priority cell reselection. 
· The procedure that UE searches and measure for mIAB cells on different frequencies is unspecified. RAN2 assumes that As assistance information, the NW can optionally provide inter-frequency mIAB list in SIB4, details FFS. 
· It is left to UE implementation to determine whether the UE is physically on a moving vehicle and when it applies mobile IAB cell reselection prioritization for agreed scenarios. 


Furthermore, following FFSes are captured in the running CR TS 38.304 [1] and TS 38.331 [2]:
	Running CR TS 38.304:
Editor Notes: FFS how the UE identifies the cell as a mobile IAB-cell and whether this cell is the best cell or suitable cell at the prioritized frequency.
Editor Notes: Details of assistance information provided by inter-frequency mIAB list in SIB4 is FFS.
Running CR TS 38.331:
EDITOR’S NOTE: FFS whether we need only PCI range, only frequencies, or both



CAG feature for mobile IAB was discussed during RAN2 #122 meeting about whether CAG is used for both NPN and non-NPN mIAB cells. SA2 further replied RAN2 in S2-2309998 [1] about CAG applicability to mIAB cells. 
Additionally, during discussion in [Post123][050][mIAB] Running CR 38331 RRC (Ericsson), whether and how to consider cell barring for mobile IAB-node when receiving “mobileIAB-Support” and “iab-Support” is not clear. 
EDITOR’S NOTE: FFS on how mobileIAB-Support interacts with existing iab-Supoort
In this contribution, we continue discuss further details of SIB4 information and how UE can identify a cell as a mobile IAB-cell for frequency prioritization, following up with the frequency priority between multiple features. We further discuss the mobile IAB cell barring and RAN2 impact on CAG feature for mIAB.
Discussion
UE Cell (re)selection
Need for PCI list in SIB4
During RAN2 #123 meeting discussion, it was agreed that UE can prioritise the frequency for which a mobile IAB-cell is the best cell. Based on the current agreement, UE prioritises the frequency if the best cell is a mobile IAB cell (based on a UE implementation detection of “onboard”).  If the UE prioritises the mIAB cell frequency without checking if the inter-frequency neighbour cell is a mIAB cell, it will result in an overload of that frequency as all UEs that considers itself on board based on implementations will prioritise that frequency. R2-123 agreement requires the UE to identify that the best cell on that frequency is a mobile IAB cell. Hence some means to identify that the best cell is a mobile IAB cell is needed.  
Observation 1: UE needs to be aware if the neighbouring inter-frequency cell is a mobile IAB cell. 
Today, the UE is not normally required to read the SIB of a neighbouring cell. If the UE is required to do that for cell reselection, it will take additional battery consumption.
Proposal 1: Follow the existing principle that UE should not be required to read the SIB1 of the inter-frequency cells for cell reselection (i.e., to identify that the cell is an mIAB cell to prioritse the frequency).  
In order to make mIAB cell frequency the highest priority, the UE needs to be aware if the neighbouring inter-frequency cell is a mobile IAB-cell and this should be done without reading SIB1. A PCI list in SIB4 would be a simple way to do that.  The UE knows the PCIs of the neighbouring inter-frequency cells during the measurements and simply needs to check it against the mobile IAB-cell PCI list in SIB4.
One concern raised during R2-123 was that it is difficult to populate SIB4 with neighbouring mIAB PCI as the mIAB devices move around and this will require the network to update neighbour mobile IAB-cell PCI list in SIB4 frequently. However, it is not necessary to have the exact neighbour cell information in SIB4 for this purpose.  To reduce PCI collision, reserving a range of PCIs for mobile IAB-cells is a most efficient way to be considered by operator. By considering that, the neighbouring stationary nodes can broadcast this reserved range of PCIs as assistance information in SIB4 without frequent changes in SIB. Hence, it becomes easy to populate SIB4 to include the list of PCIs used by mIAB cells.
Observation 2: PCI list of mIAB cells in SIB4 provides a simple means to identify the inter-frequency neighbour cell is a mIAB cell or not.  It is sufficient to populate SIB4 semi-statically with a list of PCIs that are being reserved for mIAB cells in the region.  
Proposal 2: A list of PCIs of mobile IAB-cells is provided in SIB4 as assistance information to identify whether an inter-frequency neighbour cell is a mIAB cell.
Best cell or suitable cell?
It was further questioned during [Post123][049][mIAB] Running CR 38304 (Intel), whether the UE can only consider to prioritize the frequency if mobile IAB-cell is the best cell or is it sufficient if mobile IAB-cell is a suitable cell. The main difference between the two is whether UE needs to work out the best cell before checking if it is a mIAB cell.  In our understanding, UE can work out the best cell from the inter-frequency neighbour cell measurements.  Hence, we don’t think using the best cell adds more complexity to the UE.
On the other hand, if we use suitable cell, and UE will prioritise that carrier after detecting a suitable mIAB cell on that frequency, UE will then camp on the best cell on that mIAB carrier following existing cell ranking mechanism.  However, this cell may not be a mIAB cell.  During RAN2 #123 meeting, it was agreed that no further optimization is considered for intra-frequency cell reselection, which means the UE should still follow cell ranking and select the best cell even if it is not a mIAB cell. The UE behaviour then is unclear – should it continue to prioritise this carrier?  If so, it still needs to be based on the best intra-frequency cell even it is not a mobile IAB-cell.  If it doesn’t continue prioritise this carrier, UE will drop back to the previous carrier and ping pong between the carriers.  
Observation 3: Prioritising the carrier based on a suitable mIAB cell raises more open issues.  Using best cell does not create additional UE complexity or measurements.  
Proposal 3: It is proposed to confirm the R2-123 WA that for inter-frequency cell reselection (scenarios: For a UE that is “on-board”, irrespective whether it is camped on the mobile IAB cell or a stationary cell), it can prioritize another frequency for which a mobile IAB cell is the best cell.
Priority between mIAB cell and other functionality
There are multiple functionalities that may require frequency prioritization during inter-frequency cell (re)selection, for example, MBS, NR sidelink, V2X sidelink and HSDN. In this section, we mainly discuss the frequency prioritization between mIAB’s frequency with other functionality frequencies.
[bookmark: _Hlk142642366]According to TR 22.839 [4] Section 5.11.3, mobile IAB can also be deployed on a moving train.
	Some big size vehicles, e.g. trains or trams, can require multiple 5G base station relays to provide good coverage to users/UEs located in different parts of the vehicle. In such cases, if active users/UEs move around the vehicle their connection can switch between different relays. 
In the example described hereafter, Tom is travelling on a high-speed train that provides 5G on board coverage (from his HLMN) by using relays installed 2-3 wagons apart, connected via wireless backhaul to the wide-area 5G macro RAN. 


As captured in TS 38.304 Section 5.2.4.1 [1], HSDN cells are also considered as highest priority by HSDN capable UEs when it is in High-mobility state.
	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.


Hence, for inter-frequency cell (re)selection, it is questionable whether a HSDN capable UE on a moving high-speed train with mobile IAB-node deployed should consider a HSDN cell or a mobile IAB-cell’s frequency as highest priority if it is in High-mobility state.
HSDN cells are normally deployed along the railway, which is outside of the moving high-speed train. Compared with an onboard 5G coverage that provided by mIAB, the UE may receive lower signaling strength from HSDN cells. Furthermore, the UE may also needs to perform cell reselection across different HSDN cells once it is still onboard. For such UEs, camping on a mobile IAB-cell may provide better coverage than camping on HSDN cells.
Hence, during inter-frequency prioritization, the HSDN capable UE in High-mobility state may consider the frequency for mobile IAB-cells has higher priority than the frequency for HSDN cells. Furthermore, the UE may also consider MBS, NR sidelink, V2X sidelink functionalities does not replace cell reselection priorities caused by mIAB but that can be left to implementation.
Proposal 4: The UE onboard a vehicle may consider the frequency, with mobile IAB-cell as the best cell, as highest priority, i.e. the UE may consider cell reselection priorities caused by mobile IAB to replace MBS broadcast, NR sidelink communication, V2X sidelink communication or HSDN functionality.
CAG for mobile IAB
During RAN2 #122 meeting, it is questioned whether CAG functionality for mobile IAB is used for both NPN and non-NPN mIAB-cells, which results in unclear RAN2 impact about whether there’s a need to add a separate set of CAG IDs for non-NPN mIAB-cells. 
According to reply LS in S2-2309998 [1], it is confirmed by SA2 that CAG functionality is only applicable for NPN mIAB-cells. A further clarification is made in S2-2309999 [2], see below:
	In S2-2309998 [1]:
SA2 indicates that CAG for MBSR/mobile IAB is applied under the concept of existing PNI-NPN as further clarified in the agreed CR.

In S2-2309999 [2]:
NOTE 1:	The CAG for MBSR is supported as part of the PNI-NPN concept described in clause 5.30.3.


Since CAG for mobile IAB is supported part of the PNI-NPN concept, the existing CAG IDs cag-Identity for NPN can be reused for NPN mIAB-cells. There’s no need to introduce a new set of CAG cells for non-NPN mIAB cells.
Moreover, it is also observed that “time validity information” used for indicating the applicable time of a mobile IAB-cell is introduced in NAS, which is transparent to RAN, where SA2 further clarifies there’s no AS layer impact on CAG information for UE access control towards a mobile IAB-cell.
	In S2-2309998 [1]:
- MBSR/mobile IAB node is configured with CAG identifier(s) and responsible for broadcast the CAG identifier(s) when MBSR is integrated into the system.
- UE access control to MBSR/mobile IAB node is based on the CAG information provided in the subscription data. 
- In Rel-18, the CAG information for UE access control is enhanced with “time validity information” which indicates the applicable time duration of CAG identifier(s) as described in clauses 5.30.3.3 and 5.30.3.4 of TS 23.501. No AS layer impact is expected for this enhancement, as the “time validity information” is not provided to NG-RAN by AMF and is only provided to UEs that indicated the support of the validity information in NAS.


With above observation, it is proposed that there’s no need for RAN2 to enhance for CAG applicability for mobile IAB.
Proposal 5: No RAN2 enhancement is needed to support CAG for mIAB-cells. Existing CAG IDs for NPN can be reused by NPN mIAB-cells. 
The UE may prioritize the frequency with mobile IAB cell during cell (re)selection during inter-frequency cell (re)selection, which was agreed by RAN2 with following agreement in RAN2 #123 meeting:
	· Confirm the WA for inter-frequency cell reselection (scenarios: For a UE that is “on-board”, irrespective whether it is camped on the mobile IAB cell or a stationary cell, it can prioritize another frequency for which a mobile IAB cell is the best cell). 
· The procedure that UE searches and measure for mIAB cells on different frequencies is unspecified. RAN2 assumes that As assistance information, the NW can optionally provide inter-frequency mIAB list in SIB4, details FFS. 


If a mobile IAB is a NPN cell, i.e. CAG is applicable for mobile IAB, it is noted that a UE may also optionally use an autonomous search function to detect CAG cells on serving and non-serving frequencies. However, as captured in TS 38.304 [3], the UE shall follow dedicated frequency priorities.
	[bookmark: _Toc139143876]5.2.4.10	Cell reselection with CAG cells
In addition to normal cell reselection, a UE may optionally use an autonomous search function to detect CAG cells on serving and non-serving frequencies. However UE shall follow the cell reselection criteria based on dedicated frequency priorities and only follow the autonomous cell search result if the result fulfils also the existing cell reselection criteria based on dedicated frequency priorities.


Proposal 6: RAN2 to confirm that if CAG for mobile IAB is applied, existing cell reselection with CAG cells applies, i.e. UE shall follow the cell reselection criteria based on dedicated frequency priorities to prioritize mobile IAB-cell and only follow the autonomous cell search result if the result fulfils also the existing cell reselection criteria based on dedicated frequency priorities.
Conclusion
In this contribution, we first discuss remaining issue of UE cell reselection, and further discuss that CAG for mobile IAB has no RAN2 impact and further confirms that existing procedure for CAG shall also be followed by UE during cell (re)selection towards a mobile IAB-node regardless it’s CAG capable or not. 
In summary, we have following proposals and observations:
Cell reselection
Observation 1: UE needs to be aware if the neighbouring inter-frequency cell is a mobile IAB cell. 
Proposal 1: Follow the existing principle that UE should not be required to read the SIB1 of the inter-frequency cells for cell reselection (i.e., to identify that the cell is an mIAB cell to prioritse the frequency).  
Observation 2: PCI list of mIAB cells in SIB4 provides a simple means to identify the inter-frequency neighbour cell is a mIAB cell or not.  It is sufficient to populate SIB4 semi-statically with a list of PCIs that are being reserved for mIAB cells in the region.  
Proposal 2: A list of PCIs of mobile IAB-cells is provided in SIB4 as assistance information to identify whether an inter-frequency neighbour cell is a mIAB cell.
Observation 3: Prioritising the carrier based on a suitable mIAB cell raises more open issues.  Using best cell does not create additional UE complexity or measurements.  
Proposal 3: It is proposed to confirm the R2-123 WA that for inter-frequency cell reselection (scenarios: For a UE that is “on-board”, irrespective whether it is camped on the mobile IAB cell or a stationary cell), it can prioritize another frequency for which a mobile IAB cell is the best cell.
Frequency prioritization across functions
Proposal 4: The UE onboard a vehicle may consider the frequency, with mobile IAB-cell as the best cell, as highest priority, i.e. the UE may consider cell reselection priorities caused by mobile IAB to replace MBS broadcast, NR sidelink communication, V2X sidelink communication or HSDN functionality.
CAG
Proposal 5: No RAN2 enhancement is needed to support CAG for mIAB-cells. Existing CAG IDs for NPN can be reused by NPN mIAB-cells. 
Proposal 6: RAN2 to confirm that if CAG for mobile IAB is applied, existing cell reselection with CAG cells applies, i.e. UE shall follow the cell reselection criteria based on dedicated frequency priorities to prioritize mobile IAB-cell and only follow the autonomous cell search result if the result fulfils also the existing cell reselection criteria based on dedicated frequency priorities.
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ANNEX A (TP to TS38.304)
1st. Modified section
[bookmark: _Toc29245204][bookmark: _Toc37298550][bookmark: _Toc46502312][bookmark: _Toc52749289][bookmark: _Toc139143856]5.2.4	Cell Reselection evaluation process
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc139143857]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.
NOTE 00: UE derives reselection priorities according to clause 5.2.4.11 also in case SIB16 (see TS 38.331 [3]) is not broadcast in the camped cell.
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. 
A UE on a vehicle with a mobile IAB-cell may consider the frequency for which a mobile IAB cell is the best cell to be the highest priority frequency (i.e. higher than any other network configured priorities) based on InterFreqMobileIAB-CellList-r18 broadcasted in SIB4. 




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:	Void.
NOTE 0x: The determination by the UE to be on a vehicle with a mobile IAB-cell is left up to implementation.

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
1)	SIB1 scheduling information of the cell reselected by the UE due to frequency prioritization for MBS contains SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation which frequency to select, when the USD provides multiple frequencies for the service the UE is interested in.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service, the UE may consider cell reselection candidate frequencies at which it cannot receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as SIB1 scheduling information of the cell contains SIB20 on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
NOTE 0h:	Example scenarios in which such down-prioritisation may be needed include the cases where camping is not possible for the UE on the MBS broadcast frequency (e.g. the MBS broadcast frequency belongs to a PLMN different from UE's registered PLMN) while the UE can receive the MBS broadcast service when camped on another frequency than the MBS broadcast frequency or current frequency.
NOTE 0i:	The frequency prioritization for MBS broadcast, NR sidelink communication, or V2X sidelink communication may override the re-selection priorities for slice-based cell reselection.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 1:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
NOTE 1a:	The UE does not consider MBS broadcast, NR sidelink communication or V2X sidelink communication functionality to replace cell reselection priorities caused by HSDN or deprioritisationReq functionality.
NOTE 1b: The UE may consider cell reselection priorities caused by mobile IAB functionality to replace HSDN, MBS broadcast, NR sidelink communication or V2X sidelink communication functionality.


ANNEX B (TP to TS 38.331)
START OF CHANGES
[bookmark: _Toc60777140][bookmark: _Toc139045463]6.3.1	System information blocks
[bookmark: _Toc60777143][bookmark: _Toc139045466]–	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-v18xy      InterFreqCarrierFreqList-v18xy              OPTIONAL   -- Need R
    mobileIAB-InterFreqCarrierFreqList-r18   MobileIAB-InterFreqCarrierFreqList-r18          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-v18xy ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v18xy


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-v18xy ::= SEQUENCE {
    interFreqMobileIAB-CellList-r18     InterFreqMobileIAB-CellList-r18                             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
}

InterFreqMobileIAB-CellList-r18 ::= SEQUENCE (SIZE (1..maxCellInter)) OF PCI-Range

MobileIAB-InterFreqCarrierFreqList-r18 ::= SEQUENCE (SIZE (1..maxFreq)) OF MobileIAB-InterFreqCarrierFreqInfo-r18

MobileIAB-InterFreqCarrierFreqInfo-r18 ::= SEQUENCE {
targetFrequency-r18            ARFCN-ValueNR
}

EDITOR’S NOTE: FFS whether we need only PCI range, only frequencies, or both

-- 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] or TS 38.101-5 [75].

	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].

	mobileIAB-InterFreqCarrierFreqList
Contains a list of frequencies on which mobile IAB cells are deployed.

	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, TS 38.101-2 [39] in case of an FR2 cell or TS 38.101-5 [75] in case of an NTN 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 the gNB-UE 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 the gNB-UE 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
