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1 Introduction
Most literature on satellite channel models assume a flat fading [1][2][3], mainly focusing on UE received power variations with time. The intend of this contribution is to define a non-frequency selective fast fading model for drop-based simulations issued from the most up-to-date model, the two-state model described in [4]. 
2 Validity of the proposed model

This model can be used only if following points are satisfied:

· Outdoor conditions (what is always assumed for NTN satellite scenarios but not for HAPS scenarios)

· Channel bandwidth below 5MHz for below 6GHz communications
· Channel bandwidth below 256MHz for Ka band communications 

· Satellite/HAPS elevation above 20°
Proposal 1: Use the non-frequency selective fast fading model if the above conditions are met
3 Non-frequency selective fast fading model for link level evaluations
In this case, no channel model shall be considered for link level evaluations.
Proposal 2: No channel model shall be considered for link level evaluations
4 Non-frequency selective fast fading model for system level evaluations

The output of the non-frequency selective fast fading model for system level evaluations is a per UE single channel coefficient. This coefficient represents the channel attenuation at the considered time resulting from multipath propagation.
4.1 Ka-band for fixed/mobile open scenarios
Since highly directive antennas are considered, it may be assumed that multipath has no effect on the received signal for fixed/open scenarios.
Proposal 3: For system level simulations in fixed/mobile open scenarios in Ka-band, assume no multipath propagation occurs due to the highly directive UE antenna
4.2 Below 6GHz and mobile Ka-band scenarios
The following procedure shall be followed:
General parameters
Step 1: Set general parameters related to environment and satellite link as follow:

· Set the center frequency from 1.5GHz to 20GHz. 

· Choose one of the following LMS scenarios available (in S band: urban, suburban, rural wooded, residential – in Ka band: suburban, rural wooded)

· Set the link elevation assuming a rounded value towards the closest available elevation for the frequency/environment chosen (20°, 30°, 34°, 45°, 60°, 70°)

· Give UE antenna field patterns Frx and Ftx in the global coordinate system and array geometries. 

· Give UE position, array orientation, speed and direction of motion in the global coordinate system.
Large scale parameters
Step 2: Determine the (µ,()G,B , (
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, (g1,g2)G,B, (h1,h2)G,B, (durmin)G,B ,(f1,f2), pB,min and pB,max from the input parameters table provided in Annex 2 of [4] and summarized in Table 3.

Table 3: Model parameters

	Parameter
	Description

	(µ,()G,B
	Mean and standard deviation of the log-normal law assumed for events duration (m)

	durminG,B
	Minimum possible events duration (m) 

	 (
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	Parameters of the MA G,B  distribution (MA being the average value of the direct path amplitude A over one event) (dB)

	MP = h1G,BMA+h2G,B
	Multipath power, MPG,B,  (one 1st order polynomial for each state), (dB)
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	Standard deviation of A, 
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 (one 1st order polynomial for each state)

	LcorrG,B*
	Direct path amplitude correlation distance (m)

	f1ΔMA+f2
	Transition length, Ltrans (one single 1st order polynomial), (m)

	[pB,min , pB,max]
	Probability range to consider for the MA B  distribution

	Remark: G stands for the GOOD state and B stands for the BAD state.

*
Only for generative modelling.


Assign propagation condition (LOS/NLOS), also named (GOOD/BAD) states in the original procedure from [4]. The propagation conditions for different Earth-space links are uncorrelated. 

The LOS probability could be calculated as follows [4]:
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· Where subscripts G, B and T stand respectively for good, bad and transition states, 
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 the mean duration of the considered state in meters, durmin the minimal state duration in meters, µ and σ respectively the mean and standard deviation of the assumed log-normal law in m.

· pN(x; (,() and FN(x; (,() are respectively the probability density function and the cumulative distribution function of a normal distribution with mean ( and standard deviation ( as defined in Recommendation ITU-R P.1057

· Where 
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GB are the parameters of the average value of the direct path amplitude A over one event, [pB,min , pB,max] the probability range to consider for the MA,B distribution.

Step 3: Draw MAi, the mean power of the direct signal, as a normally distributed parameter function of 
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Calculate pathloss with formula below for each Earth-space link to be modelled.
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Where fc is in GHz and d is in meters.

Compute ΣAi et MPi, respectively the standard deviation of the direct signal and the mean multipath power both expressed in dB where suscript i designate the good or bad state, as follow:


ΣAi = g1iMAi + g2i



MPi = h1iMAi + h2i


Step 4: Generate large scale parameters, e.g. delay spread (DS), angular spreads (ASA, ASD, ZSA, ZSD), according to Table 4. 
Compute the Ricean K factor (K) and draw the shadow fading (SF), both expressed in dB, as follows:
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Proposal 4: For system level evaluations of non-frequency selective channels below 6GHz, reference elevation values are [20°, 30° , 45°, 60°, 70°]. Each UE elevation value shall be rounded to the closest reference elevation values
Proposal 5: For system level evaluations of non-frequency selective channels in Ka-band, the reference value is 34°. All UE elevation shall be rounded to this value
 Proposal 6: For system level evaluations of non-frequency selective channels, consider the above procedure 

5 Conclusion
Proposal 1: Use the non-frequency selective fast fading model if the conditions in Section 2 are met
Proposal 2: Use an AWGN channel model for link level evaluations of non-frequency selective channels 
Proposal 3: For system level simulations of non-frequency selective channels in Ka band, assume no multipath propagation occurs due to the highly directive UE antenna

Proposal 4: For system level evaluations of non-frequency selective channels below 6GHz, reference elevation values are [20°, 30°, 34°, 45°, 60°, 70°]. Each UE elevation shall be rounded to the closest reference elevation values. UE antenna pattern is always assumed to be omnidirectional
Proposal 5: For system level evaluations of non-frequency selective channels in Ka-band, the reference value is 34°. All UE elevation shall be rounded to this value

Proposal 6: For system level evaluations of non-frequency selective channels,, consider the above procedure
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