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1. Introduction 
The following agreements were made in RAN2#120 meeting.
Agreements:
1. RAN2 doesn’t introduce neighbour cell ephemeris in Rel-17 IoT-NTN, neither for eMTC not for NB-IoT. RAN2 agrees to support this in Rel-18, with details FFS.

In this document we provide the details for signaling neighbor cell list or neighbor satellite information considering moving cell and fixed cell scenario. At the same time, coverage area information for measurement can also be provided to relax the neighbor cell measurements.
2. Discussion 

2.1 Neighbor satellite list

As RAN4 has sent LS in [1] indicating that following information is helpful for UE to perform neighbor cell measurements. Accordingly, the Rel-18 WID is updated to include the signaling details for neighbor satellite information. We propose, the ephemeris is provided in the format of orbital parameters as it is not used to maintain UL synchronization. In addition, the common TA parameters should also be provided as optional parameters as clarified by RAN4 in [1] as follows:

Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.
Similarly, the validity duration and epoch time can be optional. The absence could mean the values from service satellite are used.

Proposal 1 Each neighbor satellite information in a list includes the mandatory orbital parameters and optionally validity duration, epoch time, common TA parameters.

Since the size of orbital parameters is 18 bytes and maximum TBS for a SIB is 1000 bits, we suggest maximum size of list is considered to be SIX as other information can be absent in the SIB.

Proposal 2 Size of neighbor satellite list is 6.

Currently neighbor satellite information can be broadcast in SIB32 if network supports discontinuous coverage. The broadcast of SIB32 is indication that the UE is likely to experience discontinuous coverage. So there is obvious question, can the SIB32 be used for neighbor satellite measurement purpose?

However, the SIB32 is meant to provide the satellite TLE information and is indication of discontinuous coverage, it is better not to use SIB32. Currently, SIB31 is used to provide the serving satellite information and SIB31 is essential to go to RRC connected state and maintain the uplink synchronization. Since the size of SIB31 impacts the number of repetitions required which eventually can impact the initial access delay, it is better not to increase the size of SIB31. 
Therefore, we think it is better to introduce a new SIB (e.g., SIB33) to provide the neighbor satellite information to maximize the number of neighbor satellites that can be broadcast. It is anyway possible to transmit both SIB31 and new SIBX together in the same SI message. The other benefit is that the new SIBX does not have to be considered when determining the initiation of SI change notification procedure unlike for SIB31 due to change in cell specific parameter Koffset and Kmac.

Proposal 3 Introduce new SIB (i.e., SIBX) to broadcast the neighbor satellite information.
We also think it is better to identify each satellite in the neighbor satellite list with a satellite identity. The reason is same as satellite identity introduced in SIB32. Since it is up to UE how to maintain the neighbor satellite information, the UE can keep store the satellite information for later use even if it is not present when acquiring the new SIBX from new cell.
The other benefit of satellite identity is to make it cleaner and simpler to associate the neighbor cell frequency or cell with satellite for neighbor cell measurements. For example, the satellite identity can be indicated in the neighbor cell list or inter-frequency list in SIB4 and SIB5. For eMTC, this can also be indicated in the measurement object such that the UE knows satellite information for the carrier frequency measurement according to measurement object. For example, following can be added to inter-frequency neighbor cell list in SIB5. The text proposal is shown in Annex A.
InterFreqNeighCellList-NB-v18x0 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF interFreqNeighCellInfo-NB-v18x0

interFreqNeighCellInfo-NB-v18x0 ::=

SEQUENCE {


satelliteId-r18


     SatelliteId-r18 


OPTIONAL,

-- Need OP


}

Proposal 4 Introduce satellite identity to identify the satellite in the list.

Proposal 5 Include satellite identity in neighbor cell list or inter frequency list in SIB4/SIB5 and connected mode measurement frequency list (i.e., in measurement object for eMTC).

2.2 Cell coverage information
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As shown in figure 1, specially in GEO scenario, the UEs in different side of cell edge (e.g., UE2 and UE3 in figure) do not have same neighbor cell list. The different sides of the cell edge may fall on different countries or states and it does not make sense for a UE in a country or state searching/measuring the frequency serving different country or state.

For example, UE 2 in figure 1 does not need to search/measure frequency 3 while the UE 3 does not need to search/measure frequency 2. Therefore, a mechanism can be introduced to indicate frequencies/cells if they represent vastly different geographical location. if a frequency or cell coverage is on different side of the serving cell edge, it can also indicate the identity of coverage area where the coverage of that frequency or cell belongs to.
We think the coverage information of each neighbor satellite to be used for the further optimization for measurement and cell reselection can be beam footprint information. For example, if a UE is too far from the beam center of the satellite, the UE does not need to measure the frequency or cell associated with this satellite and can save power.

The coverage area information of the satellite can be in the form of (1) footprint information, i.e., reference location and radius or (2) a set of zones dividing a satellite coverage with respect to a reference location. The second option is less accurate but requires less signaling overhead as only the zone ID or area ID needs to be indicated for each satellite. This can still be helpful for the UEs. The first option can be suitable for moving neighbor cell whereas the second option can be suitable for fixed or GEO neighbor cell.
Proposal 6 A list of coverage area information is also broadcast in the new SIBx.

Proposal 7 The coverage area information broadcast in new SIBX can be list of footprint information, i.e., reference location and radius or a set of zones dividing coverage area.

As shown in Figure 2, same mechanism can be useful for TN frequency/cell measurements as there may not be TN coverage in some area covered by the satellite cell.

[image: image2.emf]UE1

UE2

UE3

͞N͟

direction

͞E͟

direction

͞S͟

direction

͞W͟

direction

TN cell f4

TN cell f5

Serving Sat f1


Therefore, we think a common mechanism to provide both TN and NTN coverage information for the given frequency list or neighbor cell list can be provided to UE. A simple solution is to introduce a list of coverage areas and coverage area identity in the new SIBx as optional parameter in the new SIBX. Then the coverage Area identity can be indicated in the neighbor cell list in SIB4/5.
For example, following can be added to inter-frequency neighbor cell list in SIB5. If a frequency is satellite frequency, both satellite ID and coverage Area ID can be present. If a frequency is TN frequency, only coverage Area ID can be present. If one or more coverage Area IDs is present, then UE will have to perform measurement on this frequency or cell only when the UE is located in the area identified by one or more Area IDs. If coverage Area ID is absent, the UE will have no coverage information and will have to perform measurement regardless of where the UE is.
InterFreqNeighCellList-NB-v18x0 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF interFreqNeighCellInfo-NB-v18x0

interFreqNeighCellInfo-NB-v18x0 ::=

SEQUENCE {


satelliteId-r18


     SatelliteId-r18 


OPTIONAL,

-- Need OP


coverageAreaIdList-r18

 SEQUENCE (SIZE (1..maxTNcoverage-r18)) OF AreaId-r18 

        OPTIONAL,

-- Need OP

}

Proposal 8 Coverage area information broadcast in the new SIBx can be applicable for TN or NTN frequency/cell.

Proposal 9 Introduce the coverage area ID and include it in a given neighbor cell list or inter-frequency list in SIB4/SIB5.

Proposal 10 If coverage Area ID is absent for a given neighbor frequency or cell, the UE performs the measurement of the neighbor frequency/cell regardless of its position.

Proposal 11 If coverage Area ID is present for a given neighbor frequency or cell, the UE performs the measurement of the neighbor frequency/cell when present in the area identified by the coverage Area ID.

Proposal 12 Text proposal shown in Annex A is considered baseline.

3. Conclusion

Proposal 1
Each neighbor satellite information in a list includes the mandatory orbital parameters and optionally validity duration, epoch time, common TA parameters.
Proposal 2
Size of neighbor satellite list is 6.
Proposal 3
Introduce new SIB (i.e., SIBX) to broadcast the neighbor satellite information.
Proposal 4
Introduce satellite identity to identify the satellite in the list.
Proposal 5
Include satellite identity in neighbor cell list or inter frequency list in SIB4/SIB5 and connected mode measurement frequency list (i.e., in measurement object for eMTC).
Proposal 6
A list of coverage area information is also broadcast in the new SIBx.
Proposal 7
The coverage area information broadcast in new SIBX can be list of footprint information, i.e., reference location and radius or a set of zones dividing coverage area.
Proposal 8
Coverage area information broadcast in the new SIBx can be applicable for TN or NTN frequency/cell.
Proposal 9
Introduce the coverage area ID and include it in a given neighbor cell list or inter-frequency list in SIB4/SIB5.
Proposal 10
If coverage Area ID is absent for a given neighbor frequency or cell, the UE performs the measurement of the neighbor frequency/cell regardless of its position.
Proposal 11
If coverage Area ID is present for a given neighbor frequency or cell, the UE performs the measurement of the neighbor frequency/cell when present in the area identified by the coverage Area ID.
Proposal 12
Text proposal shown in Annex A is considered baseline.


4. Reference
[1] R2-2211171, “LS on information for neighbor/target cell in IoT NTN”, Toulouse, 14th - 18th November, 2022.
5. Annex A

To be further updated..
	–
SystemInformationBlockType3x-NB

The IE SystemInformationBlockType3x-NB contains satellite assistance information and/or the TN or NTN coverage information for the neighbor cell. SystemInformationBlockType3x-NB is only signalled in a NTN cell.

SystemInformationBlockType3x information element

-- ASN1START

SystemInformationBlockType3x-r18 ::= SEQUENCE {


neighborSatelliteInfo-r18

NeighborSatelliteInfoList-r18



OPTIONAL,


coverageAreaInfo-r18

    CoverageAreaInfo-r18




OPTIONAL,


lateNonCriticalExtension

OCTET STRING




OPTIONAL,


... 

}

NeighborSatelliteInfoList-r18 ::= 
SEQUENCE (SIZE (1..maxSat-r17)) OF NeighborSatelliteInfo-r18

NeighborSatelliteInfo-r18 ::= 
SEQUENCE {


satelliteId-r18



SatelliteId-r18,


ephemerisInfo-r18


EphemerisOrbitalParameters-r17,


nta-CommonParameters-18


SEQUENCE {



nta-Common-r18




INTEGER (0..8316827)

OPTIONAL,
-- Need OP



nta-CommonDrift-r18



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



nta-CommonDriftVariation-r18
INTEGER (0..29479)


OPTIONAL
-- Need OP


},


ul-SyncValidityDuration-r18

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













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


OPTIONAL,
-- Need OP


epochTime-r18




SEQUENCE {



startSFN-r18




INTEGER (0..1023),



startSubFrame-r18



INTEGER (0..9)


}















OPTIONAL,
-- Need OP


...

}

CoverageAreaInfo-r18 ::=
SEQUENCE {


CoverageAreaInfoList-r18         SEQUENCE (SIZE (1..maxTNcoverage-r18)) OF CoverageArea-r18
    cellreferencePoint-r18 

     SEQUENCE {




  longitude-r18 



INTEGER (-131072..131071),




  latitude-r18 



    INTEGER (-131072..131071)



    } OPTIONAL,

-- Need OP
}

CoverageArea-r18 ::=

SEQUENCE {


   AreaID-r18


     AreaID-r18 
OPTIONAL,

-- Need OP


   AreaInfo-r18


     CHOICE {


      detailInfo-r18


SEQUENCE {



     referencePoint-r18 

SEQUENCE {




    longitude-r18 



INTEGER (-131072..131071),




    latitude-r18 



INTEGER (-131072..131071)



      } OPTIONAL,

-- Need OP



     radius-r18




INTEGER (1..256)







         }

          directionInfo-r18

ENUMERATED {N, E, S, W, NE, SE, NW, SW}          

     }

}

-- ASN1STOP




	–
SystemInformationBlockType4-NB

The IE SystemInformationBlockType4-NB contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters.
SystemInformationBlockType4-NB information element
-- ASN1START

SystemInformationBlockType4-NB-r13 ::=

SEQUENCE {


intraFreqNeighCellList-r13


IntraFreqNeighCellList
OPTIONAL,
-- Need OR


intraFreqExcludedCellList-r13


IntraFreqExcludedCellList
OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING


OPTIONAL,


...,


[[
nsss-RRM-Config-r15



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



intraFreqNeighCellList-v1530
IntraFreqNeighCellList-NB-v1530
OPTIONAL
-- Need OR


]],


[[




intraFreqNeighCellList-v18x0
IntraFreqNeighCellList-NB-v18x0
OPTIONAL
-- Need OR


]]

}
IntraFreqNeighCellList-NB-v1530 ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo-NB-v1530

IntraFreqNeighCellInfo-NB-v1530 ::=

SEQUENCE {


nsss-RRM-Config-r15





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

}

IntraFreqNeighCellList-NB-v18x0 ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF SatelliteId-r18

-- ASN1STOP




	–
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


]],


[[
satelliteId-r18


     SatelliteId-r18 


OPTIONAL,

-- Need OP



interFreqNeighCellList-v18x0
InterFreqNeighCellList-NB-v18x0
OPTIONAL -- Need OR

        coverageAreaIdList-r18

    SEQUENCE (SIZE (1..maxTNcoverage-r18)) OF AreaId-r18 

        OPTIONAL,

-- Need OP


]]

}

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

InterFreqNeighCellList-NB-v18x0 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF interFreqNeighCellInfo-NB-v18x0
interFreqNeighCellInfo-NB-v18x0 ::=

SEQUENCE {


satelliteId-r18


     SatelliteId-r18 


OPTIONAL,

-- Need OP


coverageAreaIdList-r18

 SEQUENCE (SIZE (1..maxTNcoverage-r18)) OF AreaId-r18 

        OPTIONAL,

-- Need OP

}

-- ASN1STOP




	–
SatelliteId
The IE SatelliteId specifies the value range used to identify a satellite.
SatelliteId information element

-- ASN1START

SatelliteId-r18 ::=



INTEGER(0..256)

-- ASN1STOP

–
AreaId
The IE AreaId specifies the identify of area where cell coverage is expected for given frequency/cell measurement.
AreaId information element

-- ASN1START

AreaId-r18 ::=



INTEGER(0..31)

-- ASN1STOP




	1.2.1.1 –
MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.

MeasObjectEUTRA information element

-- ASN1START

MeasObjectEUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Excluded list


excludedCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


excludedCellsToAddModList



ExcludedCellsToAddModList

OPTIONAL,

-- Need ON


cellForWhichToReportCGI



PhysCellId




OPTIONAL,

-- Need ON


...,


[[measCycleSCell-r10



MeasCycleSCell-r10

OPTIONAL,

-- Need ON



measSubframePatternConfigNeigh-r10
MeasSubframePatternConfigNeigh-r10
OPTIONAL






-- Need ON


]],


[[widebandRSRQ-Meas-r11



BOOLEAN
OPTIONAL

-- Cond WB-RSRQ


]],


[[
altTTT-CellsToRemoveList-r12
CellIndexList



OPTIONAL,

-- Need ON



altTTT-CellsToAddModList-r12
AltTTT-CellsToAddModList-r12
OPTIONAL,

-- Need ON



t312-r12





CHOICE {




release






NULL,




setup






ENUMERATED {ms0, ms50, ms100, ms200,












ms300, ms400, ms500, ms1000}



}













OPTIONAL,

-- Need ON



reducedMeasPerformance-r12

BOOLEAN




OPTIONAL,

-- Need ON



measDS-Config-r12



MeasDS-Config-r12


OPTIONAL

-- Need ON


]],


[[




allowedCellsToRemoveList-r13

CellIndexList



OPTIONAL,

-- Need ON



allowedCellsToAddModList-r13

AllowedCellsToAddModList-r13
OPTIONAL,

-- Need ON



rmtc-Config-r13



RMTC-Config-r13


OPTIONAL,

-- Need ON



carrierFreq-r13




ARFCN-ValueEUTRA-v9e0

OPTIONAL


-- Need ON


]],


[[




tx-ResourcePoolToRemoveList-r14
Tx-ResourcePoolMeasList-r14

OPTIONAL,
-- Need ON



tx-ResourcePoolToAddList-r14
Tx-ResourcePoolMeasList-r14

OPTIONAL,
-- Need ON



fembms-MixedCarrier-r14



BOOLEAN




OPTIONAL


-- Need ON


]],


[[



measSensing-Config-r15


MeasSensing-Config-r15

OPTIONAL

-- Need ON


]],


[[



measRSS-DedicatedConfig-r16

SetupRelease {MeasRSS-DedicatedConfig-r16}

OPTIONAL
-- Need ON

]],


[[



satelliteId-r18


 SatelliteId-r18, 




OPTIONAL,

-- Need OR


]]

}

MeasObjectEUTRA-v9e0 ::=


SEQUENCE {


carrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

}

MeasRSS-DedicatedConfig-r16 ::= SEQUENCE {


rss-ConfigCarrierInfo-r16

RSS-ConfigCarrierInfo-r16
OPTIONAL,
-- Need OP


cellsToAddModList-v1610


CellsToAddModList-v1610

OPTIONAL
-- Need ON

}

CellsToAddModList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddModList-v1610 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod-v1610

CellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellId,


cellIndividualOffset



Q-OffsetRange

}

CellsToAddMod-v1610 ::= 

SEQUENCE {


rss-MeasPowerBias-r16


RSS-MeasPowerBias-r16

}

ExcludedCellsToAddModList ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF ExcludedCellsToAddMod

ExcludedCellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellIdRange





PhysCellIdRange

}

MeasCycleSCell-r10 ::=



ENUMERATED {sf160, sf256, sf320, sf512,














sf640, sf1024, sf1280, spare1}

MeasSubframePatternConfigNeigh-r10 ::=
CHOICE {


release








NULL,


setup








SEQUENCE {



measSubframePatternNeigh-r10


MeasSubframePattern-r10,



measSubframeCellList-r10



MeasSubframeCellList-r10
OPTIONAL
-- Cond always


}

}

MeasSubframeCellList-r10 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange

AltTTT-CellsToAddModList-r12 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF AltTTT-CellsToAddMod-r12

AltTTT-CellsToAddMod-r12 ::=
SEQUENCE {


cellIndex-r12






INTEGER (1..maxCellMeas),


physCellIdRange-r12





PhysCellIdRange

}

AllowedCellsToAddModList-r13 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF AllowedCellsToAddMod-r13

AllowedCellsToAddMod-r13 ::=
SEQUENCE {


cellIndex-r13






INTEGER (1..maxCellMeas),


physCellIdRange-r13





PhysCellIdRange

}

RMTC-Config-r13 ::=
CHOICE {


release







NULL,


setup







SEQUENCE {



rmtc-Period-r13




ENUMERATED {ms40, ms80, ms160, ms320, ms640},



rmtc-SubframeOffset-r13


INTEGER(0..639)




OPTIONAL,

-- Need ON



measDuration-r13



ENUMERATED {sym1, sym14, sym28, sym42, sym70},



...


}

}

Tx-ResourcePoolMeasList-r14 ::=
SEQUENCE (SIZE (1..maxSL-PoolToMeasure-r14)) OF SL-V2X-TxPoolReportIdentity-r14

-- ASN1STOP
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