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1. Introduction
During e-mail discussion [106#74] [NTN] Cell Selection & reselection issues [1], the enhancement of cell selection mechanism to avoid UEs with low transmission power camping on the cells with high altitude has been mentioned. In this contribution, we share some further consideration on this issue and provide some possible solutions.
2. Discussion
2.1. Potential solutions based on the existing specifications
During the e-mail discussion, the following solutions based on the existing specifications have been mentioned by several companies to prevent UE with low transmission power from camping on satellite cell with high altitude
· Configure appropriate frequency priority
· Cell specific offset or cell specific priority
· PLMN selection
For the frequency priority solution, it is still not clear whether a GEO cell and a LEO cell will be deployed in the same frequency or not. If different frequencies are always allocated for GEO and LEO, NW can prevent UE with low transmission power from camping on a GEO cell by setting a higher priority for the frequency in which only LEO cells are deployed. But if GEO cells and LEO cells are deployed in the same frequency, the frequency priority solution no longer works. In addition, since the network is not aware of the UE’s transmission power, the GEO-only frequencies will always be configured as a lower priority to prevent UE with low transmission power from camping on. As a consequence, almost all the UE (including the UE with efficient transmission power to camp on a GEO cell) will re-select to a Non-GEO cell, causing severe load imbalance between GEO and Non-GEO cells.
The cell specific offset in system information is used to compensate the offset between the Qrxlevmin and Qqualmin of a neighbor cell and the Qrxlevmin and Qqualmin per frequency to avoid ping-pong reselection which cannot be used to prevent UE with low transmission power from camping on satellite cell with high altitude. 
Cell specific reselection priority has not been introduced in NR R15, the reselection priority is configured per frequency.  Furthermore, introducing cell specific reselection priority is not a good choice because the all the GEO cells will be configured with lower priority only to prevent UE with low transmission power from camping on. Almost all the UEs to re-select a Non-GEO cell, causing severe load imbalance between GEO and Non-GEO cells.
Observation 1: Preventing UE with low transmission power from camping on satellite cell with high altitude by configuring lower re-selection priority per-frequency or per cell for GEO cells will lead to severe load imbalance between GEO and Non-GEO cells.
For the PLMN selection solution, if 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 so that UE with low transmission power will not select a PLMN providing GEO network service only. But if a PLMN provides both GEO and LEO network service, the PLMN selection solution no longer works as UE cannot differentiate between GEO and Non-GEO cells by PLMN ID.
Proposal 1: To prevent UE with low transmission power from camping on satellite cell with high altitude via PLMN selection, different PLMN ID should be allocated for GEO network and Non-GEO network and UE should be aware of the PLMN ID range of the GEO network and the Non-GEO network.
2.2. Possible enhancements
As analyzed above, it seems that the existing PLMN selection or cell re-selection procedure cannot fully prevent UE with low transmission power from camping on satellite cell with high altitude. We come up with some possible enhancements to reach this goal.
· Option 1: Indicating satellite type in system information.
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 added in system information. The satellite type indication can be configured per frequency or per cell. UE can then decide to measure 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 via system information. The UL received target power or the power class required or the minimal UL power required for neighbor cells can be configured per frequency or per cell. The After reading the indication, UE can decide whether to camp on the current cell and which neighbor cell to measure or re-select based on its transmission 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 avoid camping on a cell on high altitude when its transmission power is not sufficient.
Proposal 2: The following enhancements can be considered to prevent UE with low transmission power from camping on satellite cell with high altitude:
· 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 3: Agree the text proposal.
3. Conclusion and proposals
With the above analysis, we have the following observation and proposals:
Observation 1: Preventing UE with low transmission power from camping on satellite cell with high altitude by configuring lower re-selection priority per-frequency or per cell for GEO cells will lead to severe load imbalance between GEO and Non-GEO cells.
Proposal 1: To prevent UE with low transmission power from camping on satellite cell with high altitude via PLMN selection, different PLMN ID should be allocated for GEO network and Non-GEO network and UE should be aware of the PLMN ID range of the GEO network and the Non-GEO network.
Proposal 2: The following enhancements can be considered to prevent UE with low transmission power from camping on satellite cell with high altitude:
· [bookmark: _GoBack]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 3: Agree the text proposal.
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5. Text Proposal
7.3.1.x Enhancements to idle/inactive UE mobility procedure 
The following enhancements can be considered to prevent UE with low transmission power from camping on satellite cell with high altitude:
· 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.
· Option 4: Allocating different PLMN ID can for GEO network and Non-GEO network and UE should be aware of the PLMN ID range of the GEO network and the Non-GEO network.




