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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. As a consequence, 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 the support for neighbour cell measurements were introduced in Rel-17, where 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 the specific satellite in SIB3, SIB5 as well as in MeasObjectEUTRA [3]: 
	[image: ]
	[image: ]


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/SIB33-NB 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/SIB33-NB 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
Scenario support
In the last meeting it was discussed for what type of E-UTRAN UEs that E-UTRAN TN to NR NTN UEs idle mode mobility should apply to: 
	R2-2402809	Idle mode mobility from LTE to NR NTN	Qualcomm Incorporated	discussion	Rel-19	NR_NTN_Ph3-Core
Proposal 1	Confirm normal LTE UE, non-Cat M UE, eMTC UE and NB-IoT UE are in scope.
-	Samsung thinks at least NB-IoT UE to NR NTN should not be considered. Nokia agrees
-	HW thinks the intention is to limit to normal LTE UEs
At least normal LTE UE are in scope
Can come back in the next meeting to check if also eMTC UE and NB-IoT UEs could also be considered in scope
Proposal 2	Confirm that LTE to ATG NR cell mobility, i.e., broadcasting information of SIB22 is not in scope.
-	CMCC thinks it’s too early to preclude this



In the discussions in RAN2#125bis it was discussed whether NB-IoT and eMTC UE should be supported, as it is already implied by the WID that normal E-UTRAN UE should be able to support it. For eMTC, our understanding is that any LTE feature introduced may potentially apply to eMTC, thus we believe that eMTC can be supported unless there are any serious issues discovered. These issues may for instance be RAN4 requirements or similar. 
Proposal 1: Like all E-UTRAN features implies support for eMTC UEs, RAN2 assumes eMTC TN to NR NTN is supported, unless issues such as RAN4 aspects are found. RAN2 assumes no additional specification effort is needed to support this.  
For NB-IoT it is different. The reason is because it is currently not possible to signal any type of NR frequency information for NB-IoT to 5G NR, while this is possible to E-UTRAN to NB-IoT idle mode mobility. For NB-IoT it is currently only supported to signal inter-RAT information for GERAN. One may argue that introducing support for signalling NR frequency information may be reasonable to add, but the use case of such a device NB-IoT TN to NR NTN idle mode mobility is not clear. In our view, the use cause of a device that supports NR TN and NB-IoT NTN is clearer, as the NB-IoT NTN can be used for text messaging and emergency signalling. Furthermore, to support idle mode mobility from NB-IoT to NR, there would also be a need to support NR to NB-IoT idle mode mobility. 
Observation 3: The use case for a device supporting NB-IoT TN and NR NTN is not clear, much less the need for mobility in-between them. 
Observation 4: For NB-IoT TN to NR NTN idle mode mobility, there would be a need to add basic support for NB-IoT TN to NR TN and NR TN to NB-IoT TN mobility. 
Proposal 2: NB-IoT TN to NR NTN idle mode mobility is not supported. 
One other proposal that was discussed is whether LTE TN to NR ATG should be supported. We believe that this can be useful for an ATG system. However, since NR TN to NR ATG mobility is not supported and since it is not in the WID, we do not see how it can be pursued in this work item. Another complication is that SIB22, which is the SIB for NR ATG, was never introduced in 36.331. (LTE/NR) TN to NR ATG mobility could potentially be pursued under Release 19 ATG, or in a TEI19. 
Proposal 3: LTE TN to NR ATG is not considered for Rel-19 NTN WI – up to Rel-19 ATG or TEI19 if deemed useful. 

Signalling
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 4: 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 5: 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. 

Conclusion
In this contribution we discussed issues related to E-UTRAN TN to NR NTN mobility.
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/SIB33-NB in a terrestrial network for the purpose of mobility from an IoT terrestrial network to an IoT NTN network. 
Observation 3: The use case for a device supporting NB-IoT TN and NR NTN is not clear, much less the need for mobility in-between them. 
Observation 4: For NB-IoT TN to NR NTN idle mode mobility, there would be a need to add basic support for NB-IoT TN to NR TN and NR TN to NB-IoT TN mobility. 
[bookmark: _GoBack]Proposal 1: Like all E-UTRAN features implies support for eMTC UEs, RAN2 assumes eMTC TN to NR NTN is supported, unless issues such as RAN4 aspects are found. RAN2 assumes no additional specification effort is needed to support this.  
Proposal 2: NB-IoT TN to NR NTN idle mode mobility is not supported. 
Proposal 3: LTE TN to NR ATG is not considered for Rel-19 NTN WI – up to Rel-19 ATG or TEI19 if deemed useful. 
Proposal 4: 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 5: 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. 
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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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