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<Unchanged parts are omitted>
[bookmark: _Toc12563513]6.6.6.1.4	Model for Ionospheric scintillation loss
The proposed method for the ionospheric scintillation loss is based on the so-called Gigahertz scintillation model ([13], Section 4.8), and it is valid only for the regions located approximately 20° north and south of the magnetic equator. At high-latitudes (e.g., above 60°), this model is not applicable, whereas for other latitude locations the ionospheric scintillation can be neglected.
To evaluate the scintillation effects that can be expected in a given situation the following steps may be used:
Step 1:		Figure 6.6.6.1.4-1 provides scintillation occurrence statistics on equatorial ionospheric paths: peak‑to-peak amplitude fluctuations, Pfluc, (dB), for 4 GHz reception from satellites in the East at elevation angles of about 20° (P solid curves) and in the West at about 30° elevation (I dotted curves). The data are given for different times of year and sunspot number.
Step 2:		Since Figure 6.6.6.1.4-1 relates to 4 GHz, values for other frequencies are found by multiplying these values by ( f /4)–1.5 where f is the frequency of interest (GHz).
Step 3:		Since one element of link budget calculations is related to signal loss due to ionospheric scintillation, AIS, the following relationship is recommended:
		(6.6-13)
NOTE:	The most widely used parameter in describing amplitude scintillations phenomena is the amplitude index S4. It is adopted to define three main regime conditions (see Table 6.6.6.1.1-1), and it is related to Pfluc using the empirical approximation:
	Pfluc = 27.5 S41.26	(6.6-14)
	where the empirical conversion table is presented in Table 1 of [13].

[image: ]
[bookmark: _Ref513547392]Figure 6.6.6.1.4-1: Annual statistics of peak-to-peak fluctuations observed at Hong Kong earth station (Curves I1, P1, I3-I6, P3-P6) and Taipei earth station (Curves P2 and I2). Extracted from [13].




For system-level simulations below 6 GHz, is equal to AIS from Equation (6.6-13) for latitudes of maximum ±20°. For latitudes between ±20° and ±60° of latitude, . Finally, for latitude above ±60°, S4 equal to 0.7 can be assumed (i.e., strong scintillation regime), therefore Pfluc equal to 17 from Equation (6.6-14) and PLS derived from Equation (6.6-13). the presented ITU model is not applicable; nevertheless, in those regions the scintillation phenomena are mainly affecting the signal phase and having negligible effects on the signal amplitude. For such reasons, the choice of  is also applied for latitude above ±60°.

As baseline for system-level simulations below 6 GHz in the regions of maximum ±20°, the additional path loss due to scintillation  is equal to the ionospheric attenuation level at 99% of the P3 curve derived from Figure 6.6.6.1.4-1. For example, by applying the presented Gigahertz scintillation model, the attenuation at 2 GHz center frequency is summarized in the following equation:



[bookmark: _Toc12563514]6.6.6.2	Tropospheric scintillation
Scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Tropospheric propagation shall only be considered for frequencies above 6 GHz.
<Unchanged parts are omitted>
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