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1 Introduction
In the RAN#103 plenary meeting, the new WID: Inter RAT mobility support from E-UTRAN TN to NR-NTN was approved and the objective is copied as below [1]:

In this contribution, we will discuss the cell reselection from E-UTRA TN to NR and provide our suggestions.
2 Discussion
2.1 Satellite information for NR NTN neighbour cells
We think that there are some solutions can be considered for how to provide the satellite information for NR NTN neighbour cells in a system information block.
Option 1: Use SIB33

Option 1 means that the LTE will broadcast SIB33. Currently, the SIB33 carries the satellite information for the IoT NTN neighbour cells, so the SIB33 can be reused to carry the satellite information for the NR NTN neighbour cells, and it may need to be enhanced. For example, the frequency information can be added for the NR NTN neighbour cells in the SIB 33, thus the UE could get the satellite information of the specific NR frequency according to the SIB33 and SIB24.

Option 2: Use SIB24

The SIB24 contains the information relevant for inter-RAT cell reselection, for example, NR neighbour cells relevant for cell reselection. If frequency includes the NR NTN neighbour cells, the corresponding satellite information can be included for the frequency. 

Option 3: Introduce a new SIB

A new SIB could be introduced to carry the satellite information for the NR NTN neighbour cells, for example, it carries the NTN config in the SIB19 of NR NTN.
We think option 1 and option 2 can be further considered. For the option 3, it seems not necessary to introduce a SIB.
Proposal 1: Using SIB33 or SIB24 to provide the satellite information for the NR NTN neighbour cells can be considered.
2.2 Unnecessary measurement on the NR NTN frequency
For inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency, if the requirements of the signal quality of the serving cell can’t be satisfied, the UE shall perform measurements of inter-RAT frequency cells of equal or lower priority.

According to the current measurement rules, the inter RAT frequency measurement for LTE UE only considers the signal quality of the serving cell. However, we think the NR NTN neighbour cells are not always available, which means that the measurement on the NR NTN frequency is unnecessary when the NR NTN neighbour cells are not available.
Proposal 2: In order to reduce UE power consumption, the issue of the unnecessary measurement on the NR NTN neighbour cells should be addressed.
There are two solutions can be considered to resolve the issue of the unnecessary measurement on the NR NTN neighbour cells.
Solution 1: Time-based NR NTN neighbour cells measurement 
Introduce a time information on when NR NTN neighbours provide the service and the time information can be configured per frequency or per satellite. When the signal quality of the serving cell can’t satisfy the requirement, UE determines whether performs the NR NTN measurement according to the time information. For example, when the signal quality of the serving cell does not meet the requirements, the UE should perform measurement on that frequency at the time when any of the satellite of the frequency is providing the service. Alternatively, the UE should not measure that frequency before the time.
Solution 2: Location-based NR NTN neighbour cells measurement 

Introduce a reference location and threshold for the NR NTN neighbour cells, and the reference location and threshold can be configured per frequency or per satellite. When the signal quality of the serving cell can’t satisfy the requirement, UE determines whether performs the NR NTN measurement according to UE location, reference location and threshold. For example, when the signal quality of the serving cell does not meet the requirements, the UE should perform measurement on that frequency if the distance between UE and the neighbour cell is smaller than the threshold, otherwise, the UE should not measure that frequency.
Proposal 3: The time information on when NR NTN neighbour cells provide the service and the reference location and threshold of the NR NTN neighbour cells can be considered to determine whether performs the NR NTN neighbour cell measurement.
2.3 Treselection for NR NTN
For the E-UTRAN inter-RAT Cell Reselection criteria, UE should evaluate whether the signal quality of the target cell meet the requirement during a time interval TreselectionRAT. The corresponding inter-RAT Cell Reselection criteria is copied as below [2].


And there are scaling rules for the NR cells [2]:

According to the scaling rules, if UE is high-mobility sate or medium-mobility state, the Treselection will be reduced. However, when the serving cell is LTE and the target cell is NR NTN, if a UE is static, the UE may can’t reselect to the NR NTN cell since TreselectionNR is too long but the target NR NTN cell is moving too fast. 
As per the scaling rules, when a UE is in a high-mobility or medium-mobility state, the Treselection (reselection timer) is reduced. However, in scenarios where the serving cell is LTE and the target cell is an NR NTN cell, a static UE may encounter challenges. Specifically, if the TreselectionNR (reselection timer for NR NTN cells) is too long since it will not be reduced by the scaling rules, the UE might be unable to reselect to the NR NTN cell. This limitation occurs even when the target NR NTN cell is moving rapidly. 
Therefore, when considering the reuse of the TreselectionNR for NR NTN, a UE may be unable to reselect to the NR NTN cell. To address this, it is advisable to introduce a separate reselection timer specifically for NR NTN cells.

Proposal 4: Introduce a separate reselection timer (TreselectionNR-NTN) specifically for NR NTN.
3 Conclusions 
In this contribution, we have discussed the cell reselection from LTE to NR NTN and provide the following proposals:
Proposal 1: Using SIB33 or SIB24 to provide the satellite information for the NR NTN neighbour cells can be considered.
Proposal 2: In order to reduce UE power consumption, the issue of the unnecessary measurement on the NR NTN neighbour cells should be addressed.
Proposal 3: The time information on when NR NTN neighbour cells provide the service and the reference location and threshold of the NR NTN neighbour cells can be considered to determine whether performs the NR NTN neighbour cell measurement.
Proposal 4: Introduce a separate reselection timer (TreselectionNR-NTN) specifically for NR NTN.
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The work item aims at specifying IDLE mode mobility from E-UTRA TN to NR NTN with the following assumptions:


GSO (Geo Synchronous Orbit) and NGSO (Non-Geo Synchronous Orbit). 


NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).


Earth fixed tracking area. Quasi-Earth fixed & Earth moving cells for NGSO


UEs with GNSS (Global Navigation Satellite Systems) capability


FDD mode for NR-NTN


NTN-FR1 band is considered in priority


Implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios, where relevant


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]


Note: 


The solutions shall be reusing the existing signaling introduced for IoT-NTN and mobility procedures between NR TN and NR NTN to the maximum extent.





-	If High-mobility state is detected:


-	For NR cells multiply TreselectionNR by the sf-High of "Speed dependent ScalingFactor for TreselectionNR" if sent on system information


-	If Medium-mobility state is detected:


-	For NR cells multiply TreselectionNR by the sf-Medium of "Speed dependent ScalingFactor for TreselectionNR" if sent on system information





If threshServingLowQ is provided in SystemInformationBlockType3 and more than 1 second has elapsed since the UE camped on the current serving cell and if the measurements are not performed using RSS as specified in [10], cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:


-	The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority EUTRAN, NR or UTRAN FDD RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT; or


-	The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT.


Otherwise, cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:


-	The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT; and


-	More than 1 second has elapsed since the UE camped on the current serving cell.
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