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1. Introduction
RAN1 has sent an LS to RAN2 and RAN4 on inter-frequency neighbour cells supporting NR dedicated spectrum of less than 5 MHz on FR1. 
The following description and questions were provided:
	RAN1 has discussed the following issue regarding the configuration of inter-frequency neighbour cell list, including the neighbour cells in NR dedicated spectrum less than 5 MHz for FR1 with single carrier operation:

According to current specifications, SIB4 indicates the inter-frequency neighbour cell(s) with the dl-CarrierFreq corresponding to a GSCN value. If a common neighbour cell list is indicated, which includes the cell(s) using the legacy (Rel-17) GSCN value in Table 5.4.3.1-1 of TS38.101-1 and the cell(s) using new GSCN values (introduced in Rel-18) in Table 5.4.3.1-2 and Table 5.4.3.1-3 of TS38.101-1, the UEs not supporting the new GSCN values will receive dl-CarrierFreq which do not correspond to the Rel-17 GSCN values. 

Question 1: Does RAN2/RAN4 expect any backward compatibility issue for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value in the scenario described above or other similar scenarios if any? For example, if a UE accessed a cell with SSB on the legacy GSCN value, the UE not supporting less than 5MHz may search SSB on the new GSCN values indicated in the common neighbour cell list and wrongly access the neighbour cell(s) in NR dedicated spectrum less than 5 MHz for FR1 with single carrier operation.

Question 2: If the answer to Question 1 is Yes, is it possible for RAN2 to define a scheme to avoid the backward compatibility issue?

2. Actions:
To RAN2 and RAN4 group.
ACTION: 	RAN1 respectfully requests RAN2/RAN4 to take the provided information into account and provide the answers to the questions.


In this contribution, we will analyze the impact of on inter-frequency neighbour cells to support NR dedicated spectrum of less than 5 MHz for FR1, and give the answers.
2. Discussion
[bookmark: _Hlk146556936]2.1 Background
Rel-18 supports to deploy NR in spectrum from approximately 3 MHz up to below 5 MHz, including in bands n100, n106, n26, n28 and n85. To differentiate the dedicated spectrum and the legacy NR spectrum, RAN4 has defined new sync rasters for the dedicated spectrum which are different from legacy sync rasters, as specified in following tables: 
[image: ]
Figure 1 specified sync rasters for the legacy UEs and the dedicated UEs
It should be mentioned that the legacy GSCN ranges (2 - 22255) and the new GSCN range (26640 - 31634) do not have any overlap. This is to ensure that the legacy UEs will not be able to detect SSB blocks on the new sync raster. Based on the special synchronization raster, the new UE can search the frequencies of cells on the new defined spectrum during the initial access, and the legacy UE will not search those sync rasters mapping to the new GSCNs.
Observation 1: RAN4 has defined new sync rasters for spectrum less than 5MHz, which are different from the legacy sync raster. This is intended to prevent the legacy UE from detecting the SSB on the less than 5MHz carriers.
In a cell re-selection procedure, UE shall receive, via SIB4, the information about neighboring cells. 
SIB4 includes the cell re-selection parameters common for a frequency and cell specific re-selection parameters. In which, the dl-CarrierFreq IE in SIB4 is used to indicate the center frequency (i.e. ARFCN-ValueNR) of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value: 
InterFreqCarrierFreqInfo ::=        SEQUENCE {
    dl-CarrierFreq                      ARFCN-ValueNR,
	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].


Based on this, the network should indicate the ARFCN corresponding to GSCN value, and the UE shall scan SSB on the indicated frequency. However, there is no clear requirement for UE to verify whether the ARFCN is mapping to the GSCN value before searching SSB. It is possible for UE to search for SSB directly after receiving ARFCN in SIB4.
Observation 2: the legacy UE may not verify whether the ARFCN indicated in SIB4 (pointing to the center frequency of the SSB) is mapping to GSCN value before searching SSB on a neighbor frequency during cell reselection.
2.2 Backward compatibility issue
In the LS from RAN1, the question about backward compatibility issue was asked, as following:
Question 1: Does RAN2/RAN4 expect any backward compatibility issue for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value in the scenario described above or other similar scenarios if any? For example, if a UE accessed a cell with SSB on the legacy GSCN value, the UE not supporting less than 5MHz may search SSB on the new GSCN values indicated in the common neighbour cell list and wrongly access the neighbour cell(s) in NR dedicated spectrum less than 5 MHz for FR1 with single carrier operation.

Note that the agreement in RAN4#106bis meeting, “The target of new sync raster design is for UE to differentiate the new sync raster from the legacy sync-raster”. It was actually assumed by RAN4 that the cells on thespectrum less than 5MHz should be invisible to the legacy UE.

As the ARFCN is used for all the FR1 frequencies, as in Figure 2, it can point to any frequency of the legacy and the new sync rasters. Therefore, the new sync raster is no more invisible to the legacy UE. If the UE not supporting the new GSCN values receives dl-CarrierFreq which do not correspond to the legacy GSCN values in the common neighbour cell list, it may still search SSB on the frequency directly. In other words, the center frequency location of the SSB block for “less than 5MHz CBWs”, will become visible to the legacy UE which doesn’t support less than 5MHz CBW. This could result in that the legacy UE will try decoding the 12 PRB PBCH block, which is against the goal of RAN4.
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Figure 2 NR-ARFCN parameters as specified in TS 38.101
It should be noted that the legacy UE may or may not be able to detect SSB on the spectrum less than 5MHz. Even if the UE is able to detect the SSB, the UE may encounter other problem when camping on the cell, e.g. reading SIBs, initial access. 
Observation 3: When receiving ARFCN-ValueNR for less than 5MHz cell from neighbor cell list in SIB4, the legacy UE may search SSB on the indicated ARFCN-ValueNR, and this will cause unintended UE behavior and unexpected consequence.
2.3 Potential solution
In the LS from RAN1, the question for solution to solve backward compatibility issue was asked, as following:
Question 2: If the answer to Question 1 is Yes, is it possible for RAN2 to define a scheme to avoid the backward compatibility issue?

From RAN2’s perspective, how to provide neighbor cell information of spectrum less than 5MHz should be discussed, to avoid legacy UEs reading SSB on the carrier. We think there are at least the following options:
· Option 1: using special band numbers in SIB4 for neighbour cells less than 5 MHz 
Based on the current version of TS 38.101-1 and TS 38.101-2, RAN4 has defined the band number up to 263 for FR1 and FR2, and up to 512 for Ka band as specified in TS 38.101-5. While the value range for FreqBandIndicatorNR was defined to INTERGER(1..1024) in TS 38.331. Note that Rel-18 supports deploy dedicated spectrum in bands n100, n106, n26, n28 and n85. So, the band number can be used to differentiate new less than 5MHz spectrum and the legacy spectrum. For example, the band number of the neighbor cell on less than 5MHz spectrum indicated in SIB4 is set to the band number defined in RAN4 by adding 900 (for instance FreqBandIndicatorNR =1000 in SIB4 should band n100 for neighbor cells on less than 5MHz carrier). When receiving such band numbers in SIB4, the UE should map it to its original band number defined in RAN4 and only use the original band number for other purpose.

· Option 2: using a new list in SIB4 for less than 5MHz neighbour cells 
In this option, the cell of legacy spectrum and the cell of less than 5MHz are indicated separately. Based on this, the legacy UE can only obtain the information of legacy neighbour cell list for cell reselection, and the new neighbour cell list for less than 5MHz spectrum will be invisible to the legacy UE. Only the UE supporting the new GSCN values shall receive the neighbor cell information in the new list, and search cells on the frequency indicated in the new list. 
However, for this option, the network cannot disable the existing neighbour cell list interFreqCarrierFreqList in SIB4, since interFreqCarrierFreqList is mandatory in SIB4 with at least on entry. Even if there is no other neighbor frequency, the network will still need to put one entry in interFreqCarrierFreqList. To avoid the legacy UE from searching SSB based on the information of legacy list interFreqCarrierFreqList, an implementation could be the network to indicate the unused band (e.g. 1024) in the interFreqCarrierFreqList list. After obtaining the information the UE will not perform cell reselection to the unsupported band.

· Option 3: using a new SIB to provide neighbour cell list for less than 5MHz carriers
Another solution to solve the backward compatibility issue is to introduce an additional SIB (e.g. SIB4-bis) to provide neighbor cell list for less than 5 MHz. With this solution, if there is no inter-frequency neighbor cell on legacy spectrum, the network can only broadcast new SIB to provide the neighbour cell for the less than 5MHz spectrum. 

Based on the above discussion, RAN2 can discuss to choose one solution.
Proposal 1：RAN2 to discuss the following solutions to provide neighbour cell information for less than 5MHz spectrum, considering backward compatibility:
- Option 1: using special band numbers in SIB4 for less than 5MHz neighbour cells
- Option 2: using a new list in SIB4 for less than 5MHz neighbour cells
- Option 3: using a new SIB to provide neighbour cell list for less than 5MHz carriers

3. Conclusion
Based on the above discussion we have the following observations and proposals: 
Observation 1: RAN4 has defined new sync rasters for spectrum less than 5MHz, which are different from the legacy sync raster. This is intended to prevent the legacy UE from detecting the SSB on the less than 5MHz carriers.
Observation 2: the legacy UE may not verify whether the ARFCN indicated in SIB4 (pointing to the center frequency of the SSB) is mapping to GSCN value before searching SSB on a neighbor frequency during cell reselection.
Observation 3: When receiving ARFCN-ValueNR for less than 5MHz cell from neighbor cell list in SIB4, the legacy UE may search SSB on the indicated ARFCN-ValueNR, and this will cause unintended UE behavior and unexpected consequence.
Proposal 1：RAN2 to discuss the following solutions to provide neighbour cell information for less than 5MHz spectrum, considering backward compatibility:
- Option 1: using special band numbers in SIB4 for less than 5MHz neighbour cells
- Option 2: using a new list in SIB4 for less than 5MHz neighbour cells
- Option 3: using a new SIB to provide neighbour cell list for less than 5MHz carriers

And we also provide the draft TPs on TS 38.331 for all solutions in Annex A, B and C.
4. Reference
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Annex A. draft TP on TS 38.331 for Option1
[bookmark: OLE_LINK465][bookmark: _Toc12750905][bookmark: _Toc37093387][bookmark: OLE_LINK464][bookmark: _Toc46509451][bookmark: _Toc29382270][bookmark: _Toc139032254][bookmark: _Toc139032276][bookmark: _Toc131065368][bookmark: _Toc131064883][bookmark: _Toc60777158][bookmark: _Toc131064914][bookmark: _Toc60777187][bookmark: _Toc124712985][bookmark: _Hlk54206873]<Start of modification>
[bookmark: _Toc156130293]6.3.2	Radio resource control information elements
[bookmark: _Toc60777279][bookmark: _Toc156130455]–	MultiFrequencyBandListNR-SIB
The IE MultiFrequencyBandListNR-SIB indicates the list of frequency bands, for which cell (re-)selection parameters are common, and a list of additionalPmax and additionalSpectrumEmission.
MultiFrequencyBandListNR-SIB information element
-- ASN1START
-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-START

MultiFrequencyBandListNR-SIB ::=            SEQUENCE (SIZE (1.. maxNrofMultiBands)) OF NR-MultiBandInfo

NR-MultiBandInfo ::=                        SEQUENCE {
    freqBandIndicatorNR                         FreqBandIndicatorNR         OPTIONAL,   -- Cond OptULNotSIB2
    nr-NS-PmaxList                              NR-NS-PmaxList              OPTIONAL    -- Need S
}

MultiFrequencyBandListNR-SIB-v1760 ::=      SEQUENCE (SIZE (1.. maxNrofMultiBands)) OF NR-MultiBandInfo-v1760

NR-MultiBandInfo-v1760 ::=                  SEQUENCE {
    nr-NS-PmaxList-v1760                        NR-NS-PmaxList-v1760        OPTIONAL    -- Need S
}

MultiFrequencyBandListNR-Aerial-SIB-r18 ::= SEQUENCE (SIZE (1.. maxNrofMultiBands)) OF NR-MultiBandInfoAerial-r18

NR-MultiBandInfoAerial-r18 ::=              SEQUENCE {
    freqBandIndicatorNR-Aerial-r18              FreqBandIndicatorNR         OPTIONAL,   -- Cond OptULNotSIB2
    nr-NS-PmaxListAerial-r18                    NR-NS-PmaxListAerial-r18    OPTIONAL    -- Need S
}

-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-STOP
-- ASN1STOP

	NR-MultiBandInfo field descriptions

	freqBandIndicatorNR
Provides an NR frequency band number as defined in TS 38.101-1 [15], TS 38.101-2 [39], table 5.2-1, and TS 38.101-5 [75], table 5.2.2-1. For the carrier less than 5 MHz in InterFreqCarrierFreqList in SIB4, this field is indicated with a value equal to the band number defined in TS 38.101-1 [15] adding 900.

	freqBandIndicatorNR-Aerial
Provides an NR frequency band number for aerial UE(s), as defined in TS 38.101-1 [15], TS 38.101-2 [39], table 5.2-1, and TS 38.101-5 [75], table 5.2.2-1.

	nr-NS-PmaxList
Provides a list of additionalPmax and additionalSpectrumEmission values. If the field is absent the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15] table 6.2.3.1-1A, TS 38.101-2 [39], table 6.2.3.1-2, and TS 38.101-5 [75], table 6.2.3.1-1A). This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63]. If nr-NS-PmaxList-v1760 is present, it shall contain the same number of entries, listed in the same order as in nr-NS-PmaxList (without suffix).

	nr-NS-PmaxListAerial
Provides a list of additionalPmax and additionalSpectrumEmission values for aerial UE(s). If the field is absent, the value indicated by the corresponding field within frequencyBandList for the corresponding NR frequency band number applies, if present. Otherwise (i.e. the field is not present for the corresponding NR frequency band number in any of the nr-NS-PmaxList, nr-NS-PmaxList-v1760 or nr-NS-PmaxListAerial), the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15] table 6.2.3.1-1A, TS 38.101-2 [39], table 6.2.3.1-2, and TS 38.101-5 [75], table 6.2.3.1-1A). This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].



	Conditional Presence
	Explanation

	OptULNotSIB2
	The field is absent for SIB2 and is mandatory present in SIB4 and frequencyInfoDL-SIB. Otherwise, if the field is absent in frequencyInfoUL-SIB in UplinkConfigCommonSIB, the UE will use the frequency band indicated in frequencyInfoDL-SIB in DownlinkConfigCommonSIB.



<End of modification>

Annex B. draft TP on TS 38.331 for Option2
<Start of modification>
[bookmark: _Toc60777140][bookmark: _Toc156130264][bookmark: _Toc60777143][bookmark: _Toc156130267]6.3.1	System information blocks
–	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-v1760      InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    ]],
    [[
    interFreqCarrierFreqList-v1800      InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    interFreqCarrierFreqList2-r18		InterFreqCarrierFreqList					OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext1-v18xy     InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext2-v18xy     InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext3-v18xy     InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext4-v18xy     InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext5-v18xy     InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext6-v18xy     InterFreqCarrierFreqList-v1800              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-v1760 ::=  SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1760

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
    ...,
    [[
    mobileIAB-Freq                      ENUMERATED {true}                                           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-v1760 ::=  SEQUENCE {
    frequencyBandList-v1760             MultiFrequencyBandListNR-SIB-v1760                          OPTIONAL,    -- Need R
    frequencyBandListSUL-v1760          MultiFrequencyBandListNR-SIB-v1760                          OPTIONAL     -- Need R
}

InterFreqCarrierFreqInfo-v1800 ::=  SEQUENCE {
    frequencyBandListAerial-r18         MultiFrequencyBandListNR-Aerial-SIB-r18                     OPTIONAL,    -- Need S
    mobileIAB-CellList-r18              PCI-Range                                                   OPTIONAL,    -- Need R
    eRedCapAccessAllowed-r18            ENUMERATED {true}                                           OPTIONAL,    -- Need R
    tn-AreaIdList-r18                   SEQUENCE (SIZE (1..maxTN-AreaInfo-r18)) OF TN-AreaId-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
}

-- 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].

	[bookmark: _Hlk134757151]eRedCapAccessAllowed
Indicates whether eRedCap UEs are allowed to access cells on the frequency.

	frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply. If a band number indicated in the list is 1024, the UE shall ignore the frequency indicated in interFreqCarrierFreqList in SIB4.

	frequencyBandListAerial
Indicates the list of frequency bands for aerial operation for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in clause 5.2.2.4.5.

	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 for carriers equal to or larger than 5 MHz. If interFreqCarrierFreqList-v1610, interFreqCarrierFreqList-v1700, interFreqCarrierFreqList-v1720, interFreqCarrierFreqList-v1730, interFreqCarrierFreqList-v1760 or InterFreqCarrierFreqInfo-v1800 are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList (without suffix).

	interFreqCarrierFreqList2
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers less than 5 MHz for FR1. If interFreqCarrierFreqList2Ext1-v18xy, interFreqCarrierFreqList2Ext2-v18xy, interFreqCarrierFreqList2Ext3-v18xy, interFreqCarrierFreqList2Ext4-v18xy, interFreqCarrierFreqList2Ext5-v18xy or interFreqCarrierFreqList2Ext6-v18xy are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList2-r18.

	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-CellList
Contains a PCI range on which mobile IAB cells may be deployed.

	mobileIAB-Freq
If present, it indicates that a mobile IAB node may deployed on the inter-frequency carrier.

	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 cells on 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 modification>

Annex C. draft TP on TS 38.331 for Option3
<Start of modification>
[bookmark: _Toc60777089][bookmark: _Toc156130207][bookmark: _Hlk54206646][bookmark: _Toc60777127][bookmark: _Toc156130250]6.2.2	Message definitions
–	SystemInformation
The SystemInformation message is used to convey one or more System Information Blocks or Positioning System Information Blocks. All the SIBs or posSIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SystemInformation message
-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation                   SystemInformation-IEs,
        criticalExtensionsFuture-r16    CHOICE {
            posSystemInformation-r16        PosSystemInformation-r16-IEs,
            criticalExtensionsFuture        SEQUENCE {}
        }
    }
}

SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
        sib3                                SIB3,
        sib4                                SIB4,
        sib5                                SIB5,
        sib6                                SIB6,
        sib7                                SIB7,
        sib8                                SIB8,
        sib9                                SIB9,
        ...,
        sib10-v1610                         SIB10-r16,
        sib11-v1610                         SIB11-r16,
        sib12-v1610                         SIB12-r16,
        sib13-v1610                         SIB13-r16,
        sib14-v1610                         SIB14-r16,
        sib15-v1700                         SIB15-r17,
        sib16-v1700                         SIB16-r17,
        sib17-v1700                         SIB17-r17,
        sib18-v1700                         SIB18-r17,
        sib19-v1700                         SIB19-r17,
        sib20-v1700                         SIB20-r17,
        sib21-v1700                         SIB21-r17,
        sib22-v1800                         SIB22-r18,
        sib23-v1800                         SIB23-r18,
        sib24-v1800                         SIB24-r18,
        sib25-v1800                         SIB25-r18,
         sib4bis-V18xy                            SIB4bis-r18

    },
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP

6.3.1	System information blocks
–	SIB4bis
SIB4bis contains information relevant for less than 5MHz 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.
SIB4bis-r18 ::=                            SEQUENCE {
    interFreqCarrierFreqList2-r18			InterFreqCarrierFreqList					OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext1-v18xy     InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext2-v18xy     InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext3-v18xy     InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext4-v18xy     InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext5-v18xy     InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext6-v18xy     InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    lateNonCriticalExtension            	OCTET STRING                                OPTIONAL,
    ...,
}

	SIB4bis field descriptions

	interFreqCarrierFreqList2
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers less than 5 MHz for FR1. If interFreqCarrierFreqList2Ext1-v18xy, interFreqCarrierFreqList2Ext2-v18xy, interFreqCarrierFreqList2Ext3-v18xy, interFreqCarrierFreqList2Ext4-v18xy, interFreqCarrierFreqList2Ext5-v18xy or interFreqCarrierFreqList2Ext6-v18xy are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList2-r18.




<End of modification>
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Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster

Frequency range (WHz) | AFciss (<HZ) | Frcrom (MFZ) | Neeron | Range of Neer
03000 5 0 0 0509999
300024250 15 3000 600000 _| 600000 - 2016666





image1.png
Table 5.4.3.1-1: GSCN parameters for the global frequency raster for above 3 MHz channel bandwidth

Frequency range $S Block frequency position SSrer GSCN Range of GSCN
0-3000 MHz N * 1200kHz + M * 50 kHz, 3N + (M-3)/12 2-7498
N=1:2499, M € {1,3,5} (Note 1)
3000 — 24250 MHz 3000 MHz + N * 1.44 MHz 7499 +N 7499 — 22255
N = 0:14756

NOTE 1: The default value

for operating bands with which only support SCS spaced channel raster(s) is M=3.

Table 5.4.3.1-2: GSCN parameters for the global frequency for 3 MHz cha

nnel bandwidth

Range of frequencies
(MHz)

SS block frequency position SSrer GSCN

Range of GSCN

0-1000

26640 — 31634

N* 600 kHz + M * 50 kHz + 300 kFiz,
N = 1:1665, M € {1,3,5} (Note 1) 26638+3N + (M-3)2

NOTE 1: Only applicable for 15 PRB DCH transmission within 3 MHz channel bandwidth with punctured PBCH defined
in TS 38.211 [6] clause 7.4.3.1.

Table 5.4.3.1-3: Additional GSCN parameters for band n100

S8 Block frequency position SSrer
(MHz) GSCN Note

920.

Only applicable for 12 PRB transmission bandwidth
73 41637 configuration within 3 MHz channel with punctured
PBCH defined in TS 38.211 [6] clause 7.4.3.1.

921

Only applicable for 20 PRB transmission bandwidth
45 41638 configuration within 5 MHz channel with unpunctured
PBCH defined in TS 38.211 [6] clause 7.4.3.1.





