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Introduction
In RAN#103 the LTE-part of WID for Rel-19 was agreed [1]. The updated objectives of the WID is the following: 
	The work item aims at specifying support for the following objectives:
· idle mode mobility based on cell reselection from E-UTRA TN to NR NTN, where E-UTRA TN provides satellite information for NR NTN neighbor cells in a System Information Block. [RAN2]



In this contribution, we provide our views on LTE to NR NTN mobility. 
Discussion
Neighbour cell measurements in IoT and NR NTN
In Rel-17 IoT NTN was introduced with minimal enhancements for mobility purposes. The idea was that mobility enhancements would not be crucial for a first release due to the use case being to deliver small amounts of IoT data. This means that there were no specification support for neighbour cell measurements, as no signalling to introduce neighbour cell NTN assistance information was introduced. In Rel-18 the use case was for an IoT UE to be connected for a longer time and thus neighbour cell NTN assistance information was introduced to support neighbour cell measurements. 
In NR NTN, signalling neighbour cell assistance information is supported through broadcasting the assistance information in SIB19 [2]: 
[image: ]
However, in IoT NTN it was agreed to introduce a new separate SIB for signaling neighbour cell NTN assistance information. The reason is because 1) the maximum TBS size in IoT is 1000 bits and 2) if the neighbour cell NTN assistance information is introduced in SIB31, the coverage of all UEs will be affected, even Rel-17 UEs that do not support neighbour cell measurements. The SIB33 can be seen below [3]: 
[image: ]
While the NR NTN assistance signaling is signalled per frequency or PCI, the IoT NTN signalling allows for higher efficiency as it has an identifier satelliteId that is used to point towards that satellite in SIB3, SIB5 as well as in MeasObjectEUTRA [3]: 

	[image: ]
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Observation 1: IoT NTN uses a satellite ID, which associates an NTN neighbour cell assistance element with a specific frequency or cell in SIB3, SIB5 or MeasObjectEUTRA. 
In IoT NTN as well as in NR NTN, it was agreed in Release 18 that it is supported to broadcast NTN neighbour cell assistance information in a terrestrial network for the purpose of TN to NTN mobility. In IoT NTN, this means that SIB33 may be broadcasted in a terrestrial network. This is supported both for LTE-M and NB-IoT. 
Observation 2: It is supported to broadcast SIB33 in a terrestrial network for the purpose of mobility from an IoT terrestrial network to an IoT NTN network. 

E-UTRAN TN to NR NTN
To support E-UTRAN TN to NR NTN mobility, we think that the IoT NTN signalling of system information shall be reused to the largest extent possible. For instance one way to support signalling assistance information for E-UTRAN TN to NR NTN is that SIB33 can be used to broadcast NR NTN information in an E-UTRAN terrestrial network. 
There are certain minor differences in the neighbour cell assistance information of IoT NTN and NR NTN: 
· The TA common is slightly different with different amount of steps and step sizes: 
· In IoT NTN: 
· TA-Common has step size of 32.55208 * 10-3 s and integer-value range of 0 to 8.316.827
· In NR NTN: 
· TA-Common has step size of 4.072 * 10-3 s and integer-value range of 0 to 66.485.757
· The first and second derivative have the same step size but different maximum values

Translating in between the NR NTN NTN-Config and IoT NTN NeighSatelliteInfo should not be any issues as only the TA common is different. Thus we think that it can be agreed that SIB33 and the ephemeris elements are used to broadcast NR NTN neighbour cell ephemeris. 
Proposal 1: Confirm that SIB33 and its ephemeris is used to broadcast NR NTN neighbour cell ephemeris in an E-UTRAN terrestrial network. No new SIB is introduced. 
Assistance information for E-UTRAN to NR mobility is already supported for Release 15 through the introduction of SIB24. Thus we think that for E-UTRAN to NR mobility, non-NTN specific fields that are needed for E-UTRAN to NR NTN mobility, shall be derived from SIB24. This includes frequency information, idle/inactive mode parameters, SCS parameters and SMTC parameters. 
Proposal 2: SIB24 is used to provide the parameters that are required for legacy E-UTRAN to NR idle/inactive mode mobility (such as SCS, SMTC, frequency and cell reselection parameters). These parameters should not be provided in SIB33. 
IoT NTN has so far only been introduced for LTE-M and NB-IoT, what in specifications is known as “BL UEs, UEs in enhanced coverage and NB-IoT UEs”. Thus it would need to be clarified that certain procedures for IoT NTN are also applicable for E-UTRAN. For RAN2 aspects (as opposed to RAN4 aspects), we believe that any restrictions are non-technical and can be fixed by adding that certain procedures are also applicable to E-UTRAN. 
Proposal 3: Clarify that certain IoT NTN procedures (FFS exactly which ones) for neighbour cell measurements such as SIB33 are also applicable to E-UTRAN (in addition to BL UEs, UEs in enhanced coverage and NB-IoT UEs).

Conclusion
In this contribution we discussed issues related to...
Observation 1: IoT NTN uses a satellite ID, which associates an NTN neighbour cell assistance element with a specific frequency or cell in SIB3, SIB5 or MeasObjectEUTRA. 
Observation 2: It is supported to broadcast SIB33 in a terrestrial network for the purpose of mobility from an IoT terrestrial network to an IoT NTN network. 
Proposal 1: Confirm that SIB33 and its ephemeris is used to broadcast NR NTN neighbour cell ephemeris in an E-UTRAN terrestrial network. No new SIB is introduced. 
Proposal 2: SIB24 is used to provide the parameters that are required for legacy E-UTRAN to NR idle/inactive mode mobility (such as SCS, SMTC, frequency and cell reselection parameters). These parameters should not be provided in SIB33. 
Proposal 3: Clarify that certain IoT NTN procedures (FFS exactly which ones) for neighbour cell measurements such as SIB33 are also applicable to E-UTRAN (in addition to BL UEs, UEs in enhanced coverage and NB-IoT UEs).
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SysteminformationBlockType3 information element.
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SysteminformationBlockType5 information element.
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SIB19 information element
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