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Introduction
[bookmark: OLE_LINK9]In this contribution, we provide our consideration on NTN impact on cell selection, cell reselection and MSE. 
Compared to the previous version, the following changes are made:
· Add the analysis on cell reselection
Discussion
0. Cell selection
In [2], the minimum RF characteristic of the terminals operating respectively in Ka band (e.g. very small aperture terminals) and in S band (e.g. handheld terminals) is provided in the following table.
	
	Very Small Aperture Terminal (fixed or mounted on moving platforms)
	Handheld or IoT devices (3GPP class 3, see [2])

	Transmit Power
	2 W (33 dBm)
	200 mW (23 dBm)

	Antenna type
	60 cm equivalent aperture diameter (circular polarisation)
	Omnidirectional antenna (linear polarisation)

	Antenna gain
	Tx: 43.2 dBi
Rx: 39.7 dB
	Tx and Rx: 0 dBi

	Noise figure
	1.2 dB
	9 dB

	EIRP
	45.75 dBW
	-7 dBW

	G/T (NOTE 1)
	18.5 dB/K
	-33.6 dB/K

	Polarisation (NOTE 2)
	Circular
	Linear



In terrestrial networks, since the cell size is limited, the BS receiver can receive the signal from UEs in cell edge generally, so UE performs cell selection based on the received downlink reference signal without considering uplink signal. However, in NTN, especially GEO based NTN, the path loss is very large due to the long transmission distance. For GEO operating in Ka band, the free space path loss is about -190dBm. For GEO operating in S band, the free space path loss is about -175dBm. It will be very challenging for BS’ receiver to receive the signal from 23dBm successfully.    
Observation 1: the transmission power of 3GPP UE may be not enough to support transmitting signal to some satellites with high altitude.
In this case, UE cannot access the network although the UE has camped in a cell, which is similar to the Chiba issue. Considering that the RTT is very long for GEO based NTN, it will be very time-consuming to change the camping cell by adding temporary offset in S criterion after many times of RACH failure. Hence, RAN2 should consider to enhance cell selection mechanism to avoid UEs with low transmission camping the cells with high altitude.
Proposal 1: RAN2 should consider to enhance cell selection mechanism to avoid UEs with low transmission power camping the cells with high altitude.
Cell reselection
In LEO scenario with moving beams, the idle UE will suffer frequent cell reselection due to the high speed motion of satellites. According to the current cell reselection measurement rules, UE will perform intra-frequency measurements when the serving cell fulfils Srxlev ≤ SIntraSearchP , and UE will perform inter-frequency measurements when there is a NR frequency with higher priority than the current frequency, or there is a NR frequency with equal or lower priority than the current frequency and the serving cell fulfils Srxlev ≤ SnonIntraSearchP. Then, UE has to perform frequent intra-frequency measurement or inter-frequency measurement during cell reselection, however, which is UE hardware resource and power consuming. Moreover, UE has to read SIB1 and OSI frequently after changing camping cell. Considering that the camping time of one cell with 200km radium may be few minutes, the frequent reading system also will consume a lots of power.
Observation 2: frequent cell reselection in LEO scenario with moving beams will lead to frequent intra-frequency and inter-frequency cell reselection measurement, and frequent system information reading, both of which are UE hardware resource and power consuming.
As a result, RAN2 should study frequent cell reselection issue in LEO scenario with moving beams.
Proposal 2: RAN2 should study frequent cell reselection issue in LEO scenario with moving beams.
Mobility state estimation
The MSE mechanism has been introduced in NR and take LTE as a baseline. According to [3], the mobility sates of UE include normal-mobility sate, medium-mobility sate, and high-mobility sate. The UE estimate its mobility state via counting the number of cell reselections during a period of time TCRmax:
State detection criteria:
Normal-mobility state criteria:
-	If number of cell reselections during time period TCRmax is less than NCR_M.
Medium-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than or equal to NCR_M but less than NCR_H.
High-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than NCR_H.
[bookmark: OLE_LINK12]In terrestrial networks, the mechanism assumes that the cell is static and the UE moves. However, in NTN, both the cell and UE move (except GEO scenario), which causes that it is difficult to distinguish the cell reselection resulting from UE moving or cell moving. If a high speed moving UE moves from terrestrial networks to GEO-based NTN during TCRmax, its mobility state will be overestimated for the current NTN because the coverage of GEO cell is very large and the reselection occurs infrequently. On the contrary, if a low speed moving UE moves from terrestrial networks to LEO-based NTN during TCRmax, its mobility state will be underestimated for the current NTN due to the high speed motion of LEO. If using the MSE directly in NTN, the result of MSE may be not accurate and this leads to apply inaccurate speed dependent scaling factor in other procedures. Hence, RAN2 should consider to study the MSE issue in NTN.
Proposal 3: RAN2 should consider to study the MSE issue in NTN.
Conclusion
In this contribution, we considered NTN impact on cell selection, cell reselection and MSE, and we get the following observation and proposals:
Observation 1: the transmission power of 3GPP UE may be not enough to support transmitting signal to some satellites with high altitude.
Proposal 1: RAN2 should consider to enhance cell selection mechanism to avoid UEs with low transmission power camping the cells with high altitude.
Observation 2: frequent cell reselection in LEO scenario with moving beams will lead to frequent intra-frequency and inter-frequency cell reselection measurement, and frequent system information reading, both of which are UE hardware resource and power consuming.
Proposal 2: RAN2 should study frequent cell reselection issue in LEO scenario with moving beams.
Proposal 3: RAN2 should consider to study the MSE issue in NTN.
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