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Introduction
In this contribution, we discuss cell measurement in NTN. 
Discussion
In terrestrial networks, mobility management is based on cell quality measurement. This is reasonable and efficient for NR since a clear near-far effect is expected in terrestrial networks. As depicted in Figure 1(a), a UE can approximately determine whether it is located in the centre or edge of the serving cell by measuring the value of RSRP. However, regarding the NTN context shown in Figure 1(b), the near-far effect is not clearly exhibited within a cell.


Figure 1. A sketch of near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN
The unclear near-far effect in NTN is further verified by the path loss value shown in Table 1. For instance, in an NTN with a height of 600km and a cell range of 200km, the difference of free space loss between the cell centre and cell edge is only around 0.12dB. Considering a 3dB EIRP difference within a cell due to the antenna pattern, the overall differential signal power within a cell is around 3.12dB. Besides, the typical measured intra-frequency/inter-frequency RSRP accuracy requirements for FR1 under normal condition is ±4.5dB [1]. Therefore, it is very hard to distinguish where a UE is located in an NTN cell by pure received signal power based measurement. As such, cell boundary determination can be restricted to some extent or even ineffective sometimes. 
Table 1: Path loss in different network scenarios
	Scenarios
	LEO based NTN
	GEO based NTN

	Altitude
	600 km
	1200 km
	35786 km

	Beam footprint size
	200 km
	200 km
	500 km

	Path loss
	Cell centre
	154.05 dB
	160.05 dB
	206.74 dB

	
	Cell edge
	154.17 dB
	160.09 dB
	206.75 dB


Observation 1: the near-far effect is not very obvious in NTN compared with terrestrial network.
The current handover mechanism is based on the A3 measurement event. Generally, 3dB is needed for target cell to be higher than source gNB. In terrestrial networks, A3 event could be triggered in overlapping area of two cells during UE moving to the target gNB like Figure 2(a). However, it is difficult to trigger A3 event in overlapping area of two cells due to the lack of clear near-far effect in NTN like Figure 2(a). That means that A3 event based handover is difficult to be triggered in overlapping area of two cells. 
Observation 2: A3 event based handover is difficult to be triggered in overlapping area of two cells in NTN.


Figure 1 A sketch of triggering handover in different scenarios: a) terrestrial network; b) NTN
According to observation 2, it is not suitable to continue to use A3 event as trigger condition of handover. One possible solution is to design a new measurement event to trigger handover. Another possible solution is to introduce new handover decision mechanism. For example, network could decide whether to trigger handover based on UE’s location and the footprint track of satellite. In a word, a new handover trigger mechanism should be study for NTN.
Proposal: capture the TP in Annex into TR.
Conclusion
In this contribution, we discussed cell measurement in NTN, and we get the following proposals:
Observation 1: the near-far effect is not very obvious in NTN compared with terrestrial network.
Observation 2: A3 event based handover is difficult to be triggered in overlapping area of two cells in NTN.
Proposal: capture the TP in Annex into TR.
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7.3.2.x cell measurement issue
In terrestrial networks, mobility management is based on cell quality measurement. This is reasonable and efficient for NR since a clear near-far effect is expected in terrestrial networks. A UE can approximately determine whether it is located in the centre or edge of the serving cell by measuring the value of RSRP. However, the near-far effect is not clearly exhibited within a cell. The unclear near-far effect in NTN is further verified by the path loss value shown in Table 1. For instance, in an NTN with a height of 600km and a cell range of 200km, the difference of free space loss between the cell centre and cell edge is only around 0.12dB. Considering a 3dB EIRP difference within a cell due to the antenna pattern, the overall differential signal power within a cell is around 3.12dB. Besides, the typical measured intra-frequency/inter-frequency RSRP accuracy requirements for FR1 under normal condition is ±4.5dB. Therefore, it is very hard to distinguish where a UE is located in an NTN cell by pure received signal power based measurement. As such, cell boundary determination can be restricted to some extent or even ineffective sometimes. 
Table 1: Path loss in different network scenarios
	Scenarios
	LEO based NTN
	GEO based NTN

	Altitude
	600 km
	1200 km
	35786 km

	Beam footprint size
	200 km
	200 km
	500 km

	Path loss
	Cell centre
	154.05 dB
	160.05 dB
	206.74 dB

	
	Cell edge
	154.17 dB
	160.09 dB
	206.75 dB



The current handover mechanism is based on the A3 measurement event. Generally, 3dB is needed for target cell to be higher than source gNB. In terrestrial networks, A3 event could be triggered in overlapping area of two cells during UE moving to the target gNB like Figure 2(a). However, it is difficult to trigger A3 event in overlapping area of two cells due to the lack of clear near-far effect in NTN. That means that A3 event based handover is difficult to be triggered in overlapping area of two cells.
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