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Discussion and decision
1 Introduction
In LTE the size of SIB and SI message is limited as specified in TS 36.331 [1], clause 5.2.1.1:
	NOTE 1:
The physical layer imposes a limit to the maximum size a SIB can take. When DCI format 1C is used the maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is 2216 bits (277 bytes), see TS 36.212 [22] and TS 36.213 [23]. For BL UEs and UEs in CE, the maximum SIB and SI message size is 936 bits, see TS 36.213 [23]. For NB-IoT, the maximum SIB and SI message size is 680 bits, see TS 36.213 [23].


Therefore, in order to avoid unnecessary ASN.1 encoding overhead we need to be careful how non-critical extensions are introduced in SIBs. For instance:
· If an IE containing an extension marker is extended by a new field, it would create additional ASN.1 encoding overhead of appr. 3 bytes.
· If a list element containing an extension marker is extended by a new field, it would create additional ASN.1 encoding overhead of appr. 3 bytes per list element.
In the latest LTE RRC spec [1] we have spotted ASN.1 issues in SIB24, SIB31 and SIB5-NB. We suggest to fix these issues before Rel-18 ASN.1 freeze in June 2024.
2 Discussion
2.1 SIB24
In SIB24 the IE CarrierFreqListNR-r15 is defined as a list containing number of list elements. The list element CarrierFreqNR-r15 contains an extension marker and new fields have been introduced in Rel-15 after the extension marker which create additional ASN.1 encoding overhead if those fields are signaled. In order to avoid such overhead from Rel-16 onwards, future non-critical extensions to the list element CarrierFreqNR-r15 have been introduced by using a parallel list on SIB24 level, see CarrierFreqListNR-v1610, CarrierFreqListNR-v1700, CarrierFreqListNR-v1720 and CarrierFreqListNR-v1810.
Unfortunately, this rule has not been followed in Rel-17 and Rel-18 by the yellow highlighted extensions in ASN.1, and we suggest to fix these issues as follows:

Proposal 1: Move the Rel-18 aerial-related extensions from CarrierFreqNR-r15 to CarrierFreqListNR-v1810. This correction can be added into the endorsed LTE UAV CR [2].

Proposal 2: Define a new parallel list CarrierFreqListNR-v17xy on SIB24 level and add the Rel-17 ns-PmaxListNR-related extensions therein. This correction requires separate Rel-17/18 CRs.
–
SystemInformationBlockType24

The IE SystemInformationBlockType24 contains information relevant for inter-RAT cell re-selection (i.e. information about NR frequencies and NR 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.

SystemInformationBlockType24 information element
-- ASN1START

SystemInformationBlockType24-r15 ::=
SEQUENCE {


carrierFreqListNR-r15



CarrierFreqListNR-r15

OPTIONAL,

-- Need OR

t-ReselectionNR-r15




T-Reselection,


t-ReselectionNR-SF-r15



SpeedStateScaleFactors

OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING



OPTIONAL,


...,


[[
carrierFreqListNR-v1610


CarrierFreqListNR-v1610

OPTIONAL

-- Need OR

]],


[[
carrierFreqListNR-v1700


CarrierFreqListNR-v1700

OPTIONAL

-- Need OR

]],


[[
carrierFreqListNR-v1720


CarrierFreqListNR-v1720

OPTIONAL

-- Need OR

]],


[[
carrierFreqListNR-v1810


CarrierFreqListNR-v1810

OPTIONAL

-- Need OR

]]

}

CarrierFreqListNR-r15 ::=

SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqNR-r15
CarrierFreqListNR-v1610 ::=

SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqNR-v1610
CarrierFreqListNR-v1700 ::=

SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqNR-v1700
CarrierFreqListNR-v1720 ::=

SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqNR-v1720
CarrierFreqListNR-v1810 ::=

SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqNR-v1810
CarrierFreqNR-r15 ::=



SEQUENCE {


carrierFreq-r15





ARFCN-ValueNR-r15,


multiBandInfoList-r15



MultiFrequencyBandListNR-r15
OPTIONAL,
-- Need OR


multiBandInfoListSUL-r15


MultiFrequencyBandListNR-r15
OPTIONAL,
-- Need OR


measTimingConfig-r15



MTC-SSB-NR-r15




OPTIONAL,
-- Need OR


subcarrierSpacingSSB-r15


ENUMERATED {kHz15, kHz30, kHz120, kHz240},


ss-RSSI-Measurement-r15



SS-RSSI-Measurement-r15

OPTIONAL,

-- Cond RSRQ2

cellReselectionPriority-r15


CellReselectionPriority

OPTIONAL,

-- Need OP

cellReselectionSubPriority-r15

CellReselectionSubPriority-r13
OPTIONAL,
-- Need OR

threshX-High-r15




ReselectionThreshold,


threshX-Low-r15





ReselectionThreshold,


threshX-Q-r15





SEQUENCE {




threshX-HighQ-r15



ReselectionThresholdQ-r9,




threshX-LowQ-r15



ReselectionThresholdQ-r9



}















OPTIONAL,
-- Cond RSRQ


q-RxLevMin-r15





INTEGER (-70..-22),


q-RxLevMinSUL-r15




INTEGER (-70..-22)



OPTIONAL,
-- Need OR


p-MaxNR-r15






P-MaxNR-r15,


ns-PmaxListNR-r15




NS-PmaxListNR-r15



OPTIONAL,   -- Need OR


q-QualMin-r15





INTEGER (-43..-12)



OPTIONAL,
-- Need OP


deriveSSB-IndexFromCell-r15


BOOLEAN,


maxRS-IndexCellQual-r15



MaxRS-IndexCellQualNR-r15

OPTIONAL,
-- Need OR


threshRS-Index-r15




ThresholdListNR-r15



OPTIONAL,
-- Need OR


...,


[[
multiBandNsPmaxListNR-v1550

MultiBandNsPmaxListNR-1-v1550
OPTIONAL,
-- Need OR



multiBandNsPmaxListNR-SUL-v1550
MultiBandNsPmaxListNR-v1550

OPTIONAL,
-- Need OR



ssb-ToMeasure-r15



SSB-ToMeasure-r15



OPTIONAL
-- Need OR


]],


[[
ns-PmaxListNR-v1760


NS-PmaxListNR-v1760



OPTIONAL,
-- Need OR


multiBandNsPmaxListNR-v1760
MultiBandNsPmaxListNR-1-v1760

OPTIONAL,
-- Need OR


multiBandNsPmaxListNR-SUL-v1760
MultiBandNsPmaxListNR-v1760
OPTIONAL
-- Need OR

]],

[[

multiBandInfoListAerial-r18


MultiFrequencyBandListNR-r15
OPTIONAL,
-- Need OR

ns-PmaxListNR-Aerial-r18


NS-PmaxListNR-Aerial-r18

OPTIONAL,
-- Need OR

multiBandNsPmaxListNR-Aerial-r18
MultiBandNsPmaxListNR-Aerial-1-r18 OPTIONAL
-- Need OR

]]
}

CarrierFreqNR-v1610 ::=

SEQUENCE {


smtc2-LP-r16





MTC-SSB2-LP-NR-r16



OPTIONAL,
-- Need OR


ssb-PositionQCL-CommonNR-r16

SSB-PositionQCL-RelationNR-r16
OPTIONAL,
-- Cond SharedSpectrum2


allowedCellListNR-r16



AllowedCellListNR-r16 OPTIONAL,
-- Cond SharedSpectrum


highSpeedCarrierNR-r16


ENUMERATED {true}




OPTIONAL
-- Need OR

}

CarrierFreqNR-v1700 ::=

SEQUENCE {


nr-FreqNeighHSDN-CellList-r17
NR-FreqNeighHSDN-CellList-r17
OPTIONAL

-- Need OR

}

CarrierFreqNR-v1720 ::=

SEQUENCE {


subcarrierSpacingSSB-r17


ENUMERATED {kHz480, spare1}

OPTIONAL,
-- Need OR


ssb-PositionQCL-CommonNR-r17

SSB-PositionQCL-RelationNR-r17
OPTIONAL
-- Cond SharedSpectrum2

}

CarrierFreqNR-v1810 ::=

SEQUENCE {


mobileIAB-CellList-r18


PhysCellIdRangeNR-r16



OPTIONAL,
-- Need OR


mobileIAB-Freq-r18



ENUMERATED {true}




OPTIONAL
-- Need OR

}

MultiBandNsPmaxListNR-1-v1550
::=
SEQUENCE (SIZE (1.. maxMultiBandsNR-1-r15)) OF NS-PmaxListNR-r15

MultiBandNsPmaxListNR-v1550
::=
SEQUENCE (SIZE (1.. maxMultiBandsNR-r15)) OF NS-PmaxListNR-r15

MultiBandNsPmaxListNR-1-v1760
::=
SEQUENCE (SIZE (1.. maxMultiBandsNR-1-r15)) OF NS-PmaxListNR-v1760

MultiBandNsPmaxListNR-v1760 ::=
SEQUENCE (SIZE (1.. maxMultiBandsNR-r15)) OF NS-PmaxListNR-v1760

MultiBandNsPmaxListNR-Aerial-1-r18 ::=
SEQUENCE (SIZE (1.. maxMultiBandsNR-1-r15)) OF NS-PmaxListNR-Aerial-r18

AllowedCellListNR-r16 ::=


SEQUENCE (SIZE (1..maxCellAllowedNR-r16)) OF PhysCellIdNR-r15

NR-FreqNeighHSDN-CellList-r17 ::= SEQUENCE (SIZE (1..maxCellNR-r17)) OF PhysCellIdRangeNR-r16

-- ASN1STOP

2.2 SIB31
In SIB31 the IE ServingSatelliteInfo-r17 is defined and contains an extension marker. And in Rel-18 IoT NTN-related extensions have been added therein, see yellow highlighted part in ASN.1 below. 

–
SystemInformationBlockType31

The IE SystemInformationBlockType31 contains satellite assistance information for the serving cell. SystemInformationBlockType31 is only signalled for an NTN cell.

SystemInformationBlockType31 information element

-- ASN1START

SystemInformationBlockType31-r17 ::= SEQUENCE {


servingSatelliteInfo-r17

ServingSatelliteInfo-r17,


lateNonCriticalExtension

OCTET STRING




OPTIONAL,


...

}

ServingSatelliteInfo-r17 ::=
SEQUENCE {


ephemerisInfo-r17


CHOICE {



stateVectors



EphemerisStateVectors-r17,



orbitalParameters


EphemerisOrbitalParameters-r17


},


nta-CommonParameters-r17


SEQUENCE {



nta-Common-r17




INTEGER (0..8316827)

OPTIONAL,
-- Need OP



nta-CommonDrift-r17



INTEGER (-261935..261935)
OPTIONAL,
-- Need OP



nta-CommonDriftVariation-r17
INTEGER (0..29479)


OPTIONAL
-- Need OP


},


ul-SyncValidityDuration-r17

ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,













s45, s50, s55, s60, s120, s180, s240, s900},


epochTime-r17




SEQUENCE {



startSFN-r17




INTEGER (0..1023),



startSubFrame-r17



INTEGER (0..9)


}















OPTIONAL,
-- Need OP


k-Offset-r17




INTEGER (0..1023),


k-Mac-r17





INTEGER (1..512)



OPTIONAL,
-- Need OP


...,

[[
satelliteId-r18



SatelliteId-r18




OPTIONAL,
-- Need OR


referenceLocation-r18


CHOICE {



fixedReferenceLocation-r18


ReferenceLocation-r18,



movingReferenceLocation-r18


ReferenceLocation-r18


}














OPTIONAL,
-- Need OR


distanceThresh-r18



INTEGER(0..65535)


OPTIONAL
-- Need OR

]]
}

-- ASN1STOP

In order to avoid additional encoding overhead from Rel-18 onwards, we suggest to define a non-critical extension ServingSatelliteInfo-v18xy on SIB31 level, and add the Rel-18 IoT NTN-related extensions therein as shown below.
SystemInformationBlockType31-r17 ::= SEQUENCE {


servingSatelliteInfo-r17

ServingSatelliteInfo-r17,


lateNonCriticalExtension

OCTET STRING




OPTIONAL,


...,
    [[


servingSatelliteInfo-v18xy

ServingSatelliteInfo-v18xy

OPTIONAL
-- Need OR


]]

}

ServingSatelliteInfo-v18xy ::=
SEQUENCE {


satelliteId-r18



SatelliteId-r18




OPTIONAL,
-- Need OR


referenceLocation-r18

CHOICE {



fixedReferenceLocation-r18


ReferenceLocation-r18,



movingReferenceLocation-r18


ReferenceLocation-r18



}













OPTIONAL,
-- Need OR


distanceThresh-r18


INTEGER(0..65535)



OPTIONAL
-- Need OR

}

Proposal 3: Define a non-critical extension ServingSatelliteInfo-v18xy on SIB31 level, and add the Rel-18 IoT NTN-related extensions therein. This correction can be added into the IPA IoT NTN CR [3].
2.3 SIB5-NB
In SIB5-NB the IE InterFreqCarrierFreqList-NB-r13 is defined as a list containing number of list elements. The list element InterFreqCarrierFreqInfo-NB-r13 contains an extension marker and new fields have been introduced from Rel-13 after the extension marker. And in Rel-18 the field satelliteAssistanceInfo-r18 has been added into this list element.
–
SystemInformationBlockType5-NB

The IE SystemInformationBlockType5-NB contains information relevant only for inter-frequency cell re-selection i.e. information about other NB-IoT frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5-NB information element

-- ASN1START

SystemInformationBlockType5-NB-r13 ::=
SEQUENCE {


interFreqCarrierFreqList-r13


InterFreqCarrierFreqList-NB-r13,

t-Reselection-r13





T-Reselection-NB-r13,


lateNonCriticalExtension



OCTET STRING



OPTIONAL,


...,


[[
scptm-FreqOffset-r14



INTEGER (1..8)



OPTIONAL
-- Need OP


]]

}

InterFreqCarrierFreqList-NB-r13 ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-NB-r13
InterFreqCarrierFreqInfo-NB-r13 ::=
SEQUENCE {


dl-CarrierFreq-r13




CarrierFreq-NB-r13,


q-RxLevMin-r13





Q-RxLevMin,


q-QualMin-r13





Q-QualMin-r9




OPTIONAL,
-- Need OP


p-Max-r13






P-Max






OPTIONAL,
-- Need OP


q-OffsetFreq-r13




Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList-r13


InterFreqNeighCellList-NB-r13
OPTIONAL,
-- Need OR


interFreqExcludedCellList-r13

InterFreqExcludedCellList-NB-r13 OPTIONAL,
-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,
-- Need OR


...,


[[
delta-RxLevMin-v1350


INTEGER (-8..-1)

OPTIONAL
-- Cond Qrxlevmin


]],


[[
powerClass14dBm-Offset-r14

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}

OPTIONAL,
--
Need OP



ce-AuthorisationOffset-r14

ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
-- Need OP


]],


[[
nsss-RRM-Config-r15



NSSS-RRM-Config-NB-r15
OPTIONAL,
-- Need OR



interFreqNeighCellList-v1530
InterFreqNeighCellList-NB-v1530
OPTIONAL -- Need OR


]],


[[
dl-CarrierFreq-v1550


CarrierFreq-NB-v1550
OPTIONAL -- Cond TDD


]],


[[
satelliteAssistanceInfo-r18
SEQUENCE (SIZE(1..maxSat-r17)) OF SatelliteId-r18
OPTIONAL
-- Need OR

]]
}

InterFreqNeighCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF PhysCellId

InterFreqNeighCellList-NB-v1530 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo-NB-v1530

InterFreqNeighCellInfo-NB-v1530 ::=

SEQUENCE {


nsss-RRM-Config-r15





NSSS-RRM-Config-NB-r15
OPTIONAL
-- Cond NSSS-RRM

}

InterFreqExcludedCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxExcludedCell)) OF PhysCellId

-- ASN1STOP

In order to avoid additional encoding overhead from Rel-18 onwards, we suggest to define a parallel list InterFreqCarrierFreqList-NB-v18xy on SIB5-NB level, and add the field satelliteAssistanceInfo-r18 into this new list element as shown below.
Proposal 4: Define a parallel list InterFreqCarrierFreqList-NB-v18xy on SIB5-NB level, and add the field satelliteAssistanceInfo-r18 into this new list element. This correction can be added into the IPA IoT NTN CR [3].
SystemInformationBlockType5-NB-r13 ::=
SEQUENCE {


interFreqCarrierFreqList-r13


InterFreqCarrierFreqList-NB-r13,


t-Reselection-r13





T-Reselection-NB-r13,


lateNonCriticalExtension



OCTET STRING



OPTIONAL,


...,


[[
scptm-FreqOffset-r14



INTEGER (1..8)



OPTIONAL
-- Need OP


]],

[[
interFreqCarrierFreqList-v18xy

InterFreqCarrierFreqList-NB-v18xy
 OPTIONAL
-- Need OR

]]
}

InterFreqCarrierFreqList-NB-r13 ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-NB-r13

InterFreqCarrierFreqList-NB-v18xy ::= SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-NB-v18xy
InterFreqCarrierFreqInfo-NB-v18xy ::= SEQUENCE {


satelliteAssistanceInfo-r18
SEQUENCE (SIZE(1..maxSat-r17)) OF SatelliteId-r18
    OPTIONAL
-- Need OR

}

3 Conclusion

In this contribution we have discussed ASN.1 issues in SIB24, SIB31 and SIB5-NB, and made the following proposals:
Proposal 1: Move the Rel-18 aerial-related extensions from CarrierFreqNR-r15 to CarrierFreqListNR-v1810. This correction can be added into the endorsed LTE UAV CR [2].

Proposal 2: Define a new parallel list CarrierFreqListNR-v17xy on SIB24 level and add the Rel-17 ns-PmaxListNR-related extensions therein. This correction requires separate Rel-17/18 CRs.

Proposal 3: Define a non-critical extension ServingSatelliteInfo-v18xy on SIB31 level, and add the Rel-18 IoT NTN-related extensions therein. This correction can be added into the IPA IoT NTN CR [3].
Proposal 4: Define a parallel list InterFreqCarrierFreqList-NB-v18xy on SIB5-NB level, and add the field satelliteAssistanceInfo-r18 into this new list element. This correction can be added into the IPA IoT NTN CR [3].
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