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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.

A post meeting email discussion [POST121][105][IoT NTN Enh] [1] was used to discuss the possible content of neighbour cell assistance information and whether this should be included in an existing or new SIB.

In this document we provide the details that were not covered in the email discussion [1].
2. Discussion 

In the post meeting email discussion [1], following proposal is made for further discussion.

Proposal 1
 In addition to ephemeris and optional epoch time of the satellite associated with a neighbor cell, following parameters can be optionally broadcast as neighbor cell assistance information:

-
(15/18) Validity duration.

-
(15/18) Common TA parameters.

-
(12/18) For fixed cell, cell start time.

-
(9/18) FFS, cell stop time for fixed cell.

-
(8/18) FFS, reference location and distance threshold for moving cell.

Proposal 2
 (15/18) In SIB, list of neighbor satellites is provided. For each satellite, list of frequencies/cells is included. FFS on clarification of the absence case of ephemeris and frequencies/cells.

Proposal 3 (14/18) Introduce satellite ID for the satellite in a list.

Proposal 4 (17/18) New SIBxx is introduced to broadcast the neighbor cell/satellite information.
We assume a new SIBxx is introduced to broadcast the neighbor cell/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, epoch time, the common TA parameters should also be provided as optional parameters. Since the size of orbital parameters is 18 bytes and maximum TBS for a NB-IoT SIB is 680 bits, However, for eMTC, the maximum TBS size of SIB is 960 bits. We suggest maximum size of list is considered to be Four as other information are optional in the SIB. 
Proposal 1 Size of neighbor satellite list is 4.

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 if the network updates the satellite list in the SIB. As it is very likely that the network updates the SIB containing the list of satellites. In addition, the neighbor satellites may belong to different PLMNs, the satellite IDs can be listed in PLMN information.

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. Then even if the new SIBxx containing satellite information is updated, the network does not have to update the measurement object. Same optimization can be applicable to NB-IoT depending on connected mode measurement enhancements.
Proposal 2 Introduce satellite ID for the satellite in a list. It can be indicated in the connected mode measurement configuration of a satellite.

Location-based measurement trigger
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Figure 1 An example of UE being too far from the neighbor satellite.
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 footprint information, i.e., reference location and radius.
Proposal 3 The reference location and radius information for each satellite in the list is included as optional parameters.

Based on the location information, the measurement trigger procedure can be defined for the UE as defined in NR. Since this is optional feature in IDLE mode, if the UE does not maintain the valid GNSS position, this feature does not have to be used. If the UE such as NB-IoT UE is low mobile or stationery, such feature for measurement trigger would be extremely beneficial. This is also beneficial for mobile UEs in case of earth fixed and GSO cells.

If broadcast of reference location and radius information for neighbor cell in new SIBxx is not agreed, we should include the serving satellite reference location and radius information in SIB31. This will add just 44 bits of signaling overhead in SIB31.

Proposal 4 Location-based measurement trigger in IDLE mode is supported as optional feature without UE capability signalling.

Proposal 5 If new SIBxx does not include the cell reference location and radius information of serving satellite, it is included in SIB31. 

Absence case of parameters

There is also an FFS on clarifying the absence case of satellite information in the list. Since this is list of satellites, the absence of ephemeris can only be understood as serving satellite ephemeris while other parameters such as reference location and radius information can be applicable for the serving satellite.
Proposal 6 If ephemeris is absent in a list, the parameters in the list that are not part of SIB31 are applicable to serving satellite, such as reference location, radius and satellite ID.

The validity duration can be absent. In this case, the serving satellite validity duration can be applicable.

Proposal 7 If the validity duration of ephemeris is absent, then the validity duration of the serving satellite ephemeris applies.

The common TA parameters can be absent. In this case, the value of each parameter that is absent should be assumed zero.

Proposal 8 If a parameter in the common TA parameters is absent, then the value of the parameter is assumed zero.

Similarly, the epoch time can be absent but, in this case, the epoch time should the end of SI window where the SIB message is received.

Proposal 9 If the epoch time is absent for a satellite in the list, the implicit epoch time is the end of SI window where the SIB message is received.

Absence of the list of frequency/cells
Similar to NR NTN, the UE should not be required to perform measurement of the cell or frequency if the corresponding satellite information is missing. Since the TBS size is limited, the list of cells or list of frequencies could also be absent for the given satellite. Multiple satellites may be operating in the same frequency. Therefore, delta signaling is helpful to save signaling overhead in the SIB. If the frequency list is absent in the first entry of the satellite list, the serving satellite frequency can be assumed applicable. If the frequency list is absent for the other entry in the satellite list, the frequency information of the previous entry can be assumed applicable.
Proposal 10 In the satellite list, if the frequency information is absent in the first entry, the serving satellite frequency information is used. If the frequency information is absent for the other entry, the frequency information of the previous entry applies.

If list of cells is absent, it can be assumed that any cell detected on the frequency belongs to the same satellite with the exception of those cells which are indicated elsewhere or in the other entry of the list as belonging to other satellites. For example, when two satellites are operating in the same frequency but with different list of PCIs, the one satellite could include the list of cells whereas it can be absent for the other satellite.
Proposal 11 If the list of cells for a frequency corresponding to the satellite is absent, the UE assumes any cell in the frequency, except specified in other places, belongs to the same satellite.
3. Conclusion

Proposal 1
Size of neighbor satellite list is 4.
Proposal 2
Introduce satellite ID for the satellite in a list. It can be indicated in the connected mode measurement configuration of a satellite.
Proposal 3
The reference location and radius information for each satellite in the list is included as optional parameters.
Proposal 4
Location-based measurement trigger in IDLE mode is supported as optional feature without UE capability signalling.
Proposal 5
If new SIBxx does not include the cell reference location and radius information of serving satellite, it is included in SIB31.
Proposal 6
If ephemeris is absent in a list, the parameters in the list that are not part of SIB31 are applicable to serving satellite, such as reference location, radius and satellite ID.
Proposal 7
If the validity duration of ephemeris is absent, then the validity duration of the serving satellite ephemeris applies.
Proposal 8
If a parameter in the common TA parameters is absent, then the value of the parameter is assumed zero.
Proposal 9
If the epoch time is absent for a satellite in the list, the implicit epoch time is the end of SI window where the SIB message is received.
Proposal 10
In the satellite list, if the frequency information is absent in the first entry, the serving satellite frequency information is used. If the frequency information is absent for the other entry, the frequency information of the previous entry applies.
Proposal 11
If the list of cells for a frequency corresponding to the satellite is absent, the UE assumes any cell in the frequency, except specified in other places, belongs to the same satellite.
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5. Annex A

	–
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 an NTN cell.

SystemInformationBlockType3x information element

-- ASN1START

SystemInformationBlockType3x-r18 ::= SEQUENCE {


satelliteInfo-r18

        SatelliteInfoList-r18



OPTIONAL,


lateNonCriticalExtension

OCTET STRING




OPTIONAL,


... 

}

SatelliteInfoList-r18 ::= 
SEQUENCE (SIZE (1..maxSat-r17)) OF SatelliteInfo-r18

SatelliteInfo-r18 ::= 
SEQUENCE {


satelliteId-r18



SatelliteId-r18,


ephemerisInfo-r18


EphemerisOrbitalParameters-r17 OPTIONAL,
-- Need OP


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)


}

footprintInfo-r17


SEQUENCE {



referencePoint-r17


SEQUENCE {




longitude-r17



INTEGER (-131072..131071),




latitude-r17



INTEGER (-131072..131071)



} OPTIONAL,
-- Need OR



radius-r17




INTEGER (1..256)




OPTIONAL
-- Need OR


}
















OPTIONAL,
-- Need OP
    carrierFreqList-r18       
SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqInfo-r18 
OPTIONAL,
-- Need OP


...

}
CarrierFreqInfo-r18 ::=
SEQUENCE {


dl-CarrierFreq-r18





ARFCN-ValueEUTRA-r9,


pci-List-r18


          SEQUENCE (SIZE (1.. maxCellInter)) OF PhysCellId        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..255)

-- ASN1STOP
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