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1. Introduction
At RAN2#107bis, a TP on cell selection and reselection has been agreed [1] and the following understanding on how to prevent UE with low transmission power from camping on the cells with high altitude has been captured:
For UEs with low transmission power camping on the cell with high altitude issue, if UE is able to identify GEO cell, it can be left for UE implementation to avoid this issue and no additional mechanism is needed. 
In this contribution, we analyze satellite type differentiation to help UE identify GEO cell and avoid camping on such a cell when the UE transmission power is not sufficient.
2. Discussion
At RAN2#107bis, it was proposed to prevent UE with low transmission power from camping on satellite cell with high altitude by PLMN selection. With the assumption that GEO cells and LEO cells are always served by different PLMNs, different PLMN ID should be allocated for GEO network and LEO network and UE should be aware of the PLMN ID range of the GEO network and the LEO network. During PLMN selection, UE with low transmission power will not select a PLMN providing GEO network service only.
However, as agreed in RAN2#107bis, it is possible that a PLMN provides both GEO and LEO network service, in which the PLMN selection solution no longer works as UE cannot differentiate between GEO and Non-GEO cells by PLMN ID.
Deployment of PLMNs with specific PLMN IDs for NTN cells and TN cells, or between different type of NTN platforms (GEO or LEO), is considered as a preferred option, however the configuration of common PLMN identities is not precluded.
Observation 1: For the case when common PLMN identities are deployed for different type of NTN platforms (e.g. GEO and LEO), UE cannot differentiate between GEO and LEO cells by PLMN ID and thus cannot avoid camping on a cell with high altitude when UE transmission power is not sufficient.
Even for the case when specific PLMN IDs between different type of NTN platforms (GEO or LEO) are deployed, we can still see some benefits if UE is aware of the satellite types. During cell reselection, since UE can only differentiate between GEO and LEO cells based on the PLMN ID included in SIB1, UE will measure the neighbor cells to find the highest ranked cell and read MIB and SIB1 to see whether it is a suitable cell to camp for service. UE with low transmission power may have to measure a lot of GEO cells and read SIB1 before a suitable LEO cell is found. If UE is aware of the satellite type of neighbor cells, UE with low transmission power can skip measurements and SIB1 reading for neighboring GEO cells to reduce power consumption and fasten cell reselection procedure.
Observation 2: For the case when specific PLMN IDs between different type of NTN platforms (GEO or LEO) are deployed, if UE is aware of the satellite type of neighbor cells, UE with low transmission power can skip measurements and SIB1 reading for neighboring GEO cells to reduce power consumption and fasten cell reselection procedure.
With the analysis above, it is clear that satellite type differentiation is quite useful in NTN no matter how the PLMN IDs are deployed. Thus, we come up with some possible enhancements to reach this goal.
· Option 1: Indicating satellite type in system information.
For the case when common PLMN identities are deployed for different type of NTN platforms (e.g. GEO and LEO), a satellite type indication (e.g. GEO/Non-GEO or GEO/LEO) can be added in SIB1 to show the altitude information of the current cell. After reading the indication, UE can decide whether to camp on this cell or not based on its transmission power. 
Satellite type indication (e.g. GEO/Non-GEO or GEO/LEO) for neighbor cells can be broadcast in system information. The satellite type indication can be configured either per frequency or per cell. UE can then decide to measure on or re-select to a neighbor cell based on such indication and its transmission power.
· Option 2: Indicating the UL received target power or the power class required or the minimal UL power required in system information.
The UL received target power or the power class required or the minimal UL power required for the current cell and neighbor cells can be indicated per cell or per frequency via system information. UE can decide whether to camp on the current cell and which neighbor cell to measure on or re-select to by comparing its transmission power and the required power class or minimal UL power.
· Option 3: Allocating different frequencies/band numbers for GEO and Non-GEO cells.
When GEO and Non-GEO cells are deployed in different frequencies, specific frequencies can be reserved for GEO. When GEO and Non-GEO cells are deployed in the same frequency, different band numbers can be reserved for GEO and Non GEO. UE should be aware of the frequency range or the band number range of the GEO network and Non-GEO network to tell the satellite type of the current cell and neighboring cells.
Proposal 1: The following enhancements should be considered to differentiate different satellite types:
· Option 1: Indicating satellite type of the current cell and/or neighbor cells in system information.
· Option 2: Indicating the UL received target power or the power class required or the minimal UL power required of the current cell and/or neighbor cells in system information.
· Option 3: Allocating different frequencies/band numbers for GEO and Non-GEO cells and UE should be aware of the frequency range or the band number range of the GEO network and Non-GEO network.
Proposal 2: Agree the text proposal.
3. Conclusion and proposals
With the above analysis, we have the following observation and proposals:
Observation 1: For the case when common PLMN identities are deployed for different type of NTN platforms (e.g. GEO and LEO), UE cannot differentiate between GEO and LEO cells by PLMN ID and thus cannot avoid camping on a cell with high altitude when UE transmission power is not sufficient.
[bookmark: _GoBack]Observation 2: For the case when specific PLMN IDs between different type of NTN platforms (GEO or LEO) are deployed, if UE is aware of the satellite type of neighbor cells, UE with low transmission power can skip measurements and SIB1 reading for neighboring GEO cells to reduce power consumption and fasten cell reselection procedure.
Proposal 1: The following enhancements should be considered to differentiate different satellite types:
· Option 1: Indicating satellite type of the current cell and/or neighbor cells in system information.
· Option 2: Indicating the UL received target power or the power class required or the minimal UL power required of the current cell and/or neighbor cells in system information.
· Option 3: Allocating different frequencies/band numbers for GEO and Non-GEO cells and UE should be aware of the frequency range or the band number range of the GEO network and Non-GEO network.
Proposal 2: Agree the text proposal.
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5. Text Proposal
[bookmark: _Toc23403942]7.3.1.4	Enhancements to idle/inactive UE mobility procedure
For the idle/inactive mode UE procedures in NTN, NR mechanism in TN system is regarded as the baseline. Regarding the adaptation of existing procedures, followings issues were considered.
· For too frequent SI update issue, no problematic case was identified. This issue can be solved by network implementation.
· Under earth-fixed tracking area mechanism, cells sweeping the Earth do not cause heavy signalling burden because of frequent TAU for the LEO satellites.
· For UEs with low transmission power camping on the cell with high altitude issue, if UE is able to identify GEO cell, it can be left for UE implementation to avoid this issue and no additional mechanism is needed. 
The following options can be considered for UE to identify GEO cell and non-GEO cell:
Option 1: Indicating satellite type (GEO or non-GEO) of the current cell and/or neighbor cells in system information.
Option 2: Indicating the UL received target power or the power class required or the minimal UL power required of the current cell and/or neighbor cells in system information. Different UL received target power or the power class required or the minimal UL power required are configured for GEO and non-GEO.
Option 3: Allocating different frequencies/band numbers for GEO and Non-GEO cells and UE should be aware of the frequency range or the band number range of the GEO network and Non-GEO network.




