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1 Introduction
RAN Plenary approved the first Study Item (SI) on support of NR over Non-Terrestrial Networks (NTN) in March 2017 in Dubrovnik. The study of NTN channel model started in RAN1 #92 in February 2018 in Athens. One of the scenarios under study in the NTN SI is the GEO satellite operating over the S-Band (a.k.a. Deployment D2 [1]). TR38.901 is the 3GPP document that provides channel modeling and parameterization for the terrestrial links. There have been some efforts in 3GPP to harmonize between channel models for the non-terrestrial and terrestrial networks. In RAN1 NR#3 meeting in Nagoya Japan in September 2017, R1-1715729 [2] presented a method to decompose satellite channel into two components: “a satellite link component”, and “a terrestrial component”. This helps to keep the same model in the terrestrial component of the satellite channel and harmonize TR 38.901 and TR 38.811. 

One of the components of the terrestrial component of the satellite link is the fast fading. RAN1 #92 in Athens Greece made the following agreement on the fast fading of the satellite link:
R1-1803415 [3] 
Agreements:
· Fast fading model in Frequency selective channel for link level and system level simulations
· Option 1: 3GPP TR 38.901 methodology based 
· Option 2: ITU-R P-681 model based (only for quasi isotropic UE antenna pattern) 
· Option 3: Option 1 and Option 2 
R1_1720015 [4] presented the parameters of a statistical flat fast fading based on Ricean distribution for S-Band and Ka-Band. This model fits with the Option 1 of the above agreement. On the other hand, RP-172276 proposed methods for the 6th clause of the TR 38.811 including a step by step procedure to model the fast fading for satellite links based on the flat fading assumption [5] which follows Option 2 of the agreement. 
This contribution first presents the satellite model based on the method proposed in R1-1715729 to decompose the satellite channel into “satellite component” and “terrestrial component” and it provides the fast fading model based on Option 1 of the agreement for S-Band GEO satellite. Next, it provides the fast fading model for S-Band GEO satellite based on the step by step model in RP-172276 and Option 2 (ITU-R P-681 [6]). A study has to be done to cross compare the two models to select the fast fading model for S-Band GEO satellite. 
2 Satellite Channel Model Based on Decomposition
In addition to several academic papers, ITU-R SG3 has provided several useful reports on satellite propagation. Also, R1-1715729 [2] provides an interesting channel model for satellite links. This contribution decomposes the satellite channel into two parts: “satellite component” and “terrestrial component based on TR 38.901”. This model helps to concatenate the satellite and terrestrial channel models, and to re-parameterize the terrestrial part. 
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Figure 1 - Concatenated satellite component and terrestrial component.
The fast fading is a component of the terrestrial component. Since the satellite link usually has a line-of-sight (LOS) component, the fast fading follows the Ricean stochastic model. Rician fading occurs when one of the paths, typically a line of sight signal, is much stronger than the others. In Rician fading, the amplitude gain is characterized by a Rician distribution. 
2.1 Fast Fading for S-Band GEO Satellite Based on Option 1
We assume that the fast fading for S-Band GEO satellite link is flat and follows the Ricean distribution since one of paths is line of sight In other words, the amplitude gain is characterized by a Ricean distribution. The Ricean fading distribution is described by “K” and “P”, where “K is the ratio between the power in the direct path and the power in the other scattered paths, and “P” is the total average power. 

For a S-Band GEO satellite link in GOOD state, the two parameters of “K” and “P” are provided by the following two tables, for different elevation angles and different morphologies [4]. 
Table 1 - Distribution of Ricean K-factors in S-Band

	Environment/Elevation
	20°
	30°
	45°
	60°
	70°

	Residential
	11.11
	13.58
	16.69
	19.05
	21.22

	Suburban
	6.91
	12.36
	16.88
	17.73
	18.07

	Wooded
	8.71
	10.17
	14.20
	14.43
	16.65

	Urban
	4.89
	8.52
	11.55
	14.72
	18.07


Table 2 - Mean power (dB)
	Environment/Elevation
	20°
	30°
	45°
	60°
	70°

	Residential
	-0.74
	-1.53
	-0.85
	-0.98
	-0.56

	Suburban
	-4.81
	-1.71
	-1.08
	-0.88
	-1.34

	Wooded
	-2.40
	-2.58
	-1.93
	-1.49
	-0.97

	Urban
	-7.02
	-4.65
	-2.90
	-1.88
	-1.34


This completes the fast fading model for S-Band GEO satellite based on Option 1 of the agreement. 
3 Fast Fading of GEO Satellite Links Based on Option 2 
RP-172276 presented a step by step method for modeling flat fast fading for satellite links based on model proposed by ITU-R P-681 [6]. Here is the step-by-step method presented in RP-172276: 
General parameters:

Step 1: Set general parameters related to environment and satellite link as follow:

· The center frequency is 2 GHz. 
· Choose one of the following LMS scenarios available: urban, suburban, rural wooded, residential. 
· Set the link elevation assuming a rounded value towards the closest available elevation for the frequency/environment chosen: 20°, 30°, 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 , ( [image: image3.png]


 , [image: image5.png]


 )G,B, (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 [6] and summarized in Table 3. 
Table 3: Channel 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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GB)
	Parameters of the MA G,B  distribution (MA being the average value of the direct path amplitude A over one event) (dB)

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

	g1G,B      g2G,B 
for [image: image11.png]


  
= g1G,BMA+g2G,B
	Standard deviation of A, [image: image13.png]YaicE



 (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 ITU-RP681-9 [6]. The propagation conditions for different Earth-space links are uncorrelated. 
Step 3: Draw MAi, the mean power of the direct signal, as a normally distributed parameter function of ([image: image15.png]
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)G,B expressed in dB.
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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 subscript 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 5 of RP-172276. 

Compute the Rician K factor (K) and draw the shadow fading (SF), both expressed in dB, as follow: 
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The rest of the procedure presented in subclause 7.5 of TR 38.901 remains unchanged. 
3.1 S-Band GEO Satellite 

Now, the parameters for this model are presented in this section for S-Band GEO satellite for different morphologies and different elevation angles. These parameters are based on measurements performed with a helicopter in France, where the antenna gain of the receiver was less than 5 dBi [6].   
Table 4: Urban environment, elevation angle 20° 
	2.2 GHz/Urban/20°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.0042          1.2049
	3.689          0.9796

	durminG,B
	3.9889
	10.3114
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GB)
	–3.3681          3.3226
	–18.1771          3.2672

	h1G,B         h2G,B
	0.1739          –11.5966
	1.1411          4.0581

	g1G,B         g2G,B
	0.0036         1.3230
	–0.2502           –1.2528

	LcorrG,B*
	0.9680
	0.9680

	f1ΔMA+f2
	0.0870          2.8469

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 5: Urban environment, elevation angle 30° 
	2.2 GHz/Urban/30°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.7332         1.1030 
	2.7582         1.2210 

	durminG,B
	7.3174 
	5.7276 
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GB)
	–2.3773         2.1222 
	–17.4276         3.9532 

	h1G,B         h2G,B
	0.0941         –13.1679
	0.9175         –0.8009 

	g1G,B         g2G,B
	–0.2811         0.9323 
	–0.1484         0.5910 

	LcorrG,B*
	1.4731 
	1.4731 

	f1ΔMA+f2
	0.1378         3.3733 

	[pB,min , pB,max]
	[0.1 ; 0.9] 


Table 6: Urban environment, elevation angle 45° 
	2.2 GHz/Urban/45°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.0639         1.6980 
	2.9108         1.2602 

	durminG,B
	10.0 
	6.0 
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GB)
	–1.8225         1.1317 
	–15.4844         3.3245 

	h1G,B         h2G,B
	–0.0481         –14.7450 
	0.9434         –1.7555 

	g1G,B         g2G,B
	–0.4643         0.3334 
	–0.         .8101 

	LcorrG,B*
	1.7910 
	1.7910 

	f1ΔMA+f2
	0.0744         2.1423 

	[pB,min , pB,max]
	[0.1 ; 0.9] 


Table 7: Urban environment, elevation angle 60° 
	2.2 GHz/Urban/60°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.8135         1.5962 
	2.0211         0.6568 

	durminG,B
	10.0 
	1.9126 
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GB)
	–1.5872         1.2446 
	–14.1435         3.2706 

	h1G,B         h2G,B
	–0.5168         –17.4060 
	0.6975         –7.5383 

	g1G,B         g2G,B
	–0.1953         0.5353 
	0.0422         3.2030 

	LcorrG,B*
	1.7977 
	1.7977 

	f1ΔMA+f2
	–0.1285         5.4991 

	[pB,min , pB,max]
	[0.1 ; 0.9] 


Table 8: Urban environment, elevation angle 70° 
	2.2 GHz/Urban/70°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	4.2919         2.4703 
	2.1012         1.0341 

	durminG,B
	118.3312 
	4.8569 
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GB)
	–1.8434         0.5370 
	–12.9383         1.7588 

	h1G,B         h2G,B
	–4.7301         –26.5687 
	2.5318         16.8468 

	g1G,B         g2G,B
	0.5192         1.9583 
	0.3768         8.4377 

	LcorrG,B*
	2.0963 
	2.0963 

	f1ΔMA+f2
	–0.0826         2.8824 

	[pB,min , pB,max]
	[0.1 ; 0.9] 


Table 9: Sub-urban environment, elevation angle 20° 
	2.2 GHz/Sub-urban/20°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.2201         1.2767 
	2.2657         1.3812 

	durminG,B
	2.2914 
	2.5585 
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GB)
	–2.7191         1.3840 
	–13.8808         2.5830 

	h1G,B         h2G,B
	–0.3037         –13.0719 
	1.0136         0.5158 

	g1G,B         g2G,B
	–0.1254         0.7894 
	–0.1441         0.7757 

	LcorrG,B*
	0.9290 
	0.9290 

	f1ΔMA+f2
	0.2904         1.0324 

	[pB,min , pB,max]
	[0.1 ; 0.9] 


Table 10: Sub-urban environment, elevation angle 30° 
	2.2 GHz/Sub-urban/30°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.0138         1.4161 
	2.4521         0.7637 

	durminG,B
	8.3214 
	5.9087 
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GB)
	–0.7018         1.2107 
	–11.9823         3.4728 

	h1G,B         h2G,B
	–0.6543         –14.6457 
	0.6200         –7.5485 

	g1G,B         g2G,B
	–0.1333         0.8992 
	–0.1644         0.2762 

	LcorrG,B*
	1.7135 
	1.7135 

	f1ΔMA+f2
	0.1091         3.3000 

	[pB,min , pB,max]
	[0.1 ; 0.9] 


Table 11: Sub-urban environment, elevation angle 45° 
	2.2 GHz/Sub-urban/45°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	4.5857         1.3918
	2.2414         0.7884

	durminG,B
	126.8375
	4.3132

	([image: image54.png]


GB,[image: image56.png]


GB)
	–1.1496         1.0369
	–10.3806 2.3543

	h1G,B         h2G,B
	0.2148         –17.8462 
	0.0344         –14.2087

	g1G,B         g2G,B
	0.0729         1.0303
	0.0662         3.5043

	LcorrG,B*
	3.2293
	3.2293

	f1ΔMA+f2
	0.5766         0.7163

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 12: Sub-urban environment, elevation angle 60° 
	2.2 GHz/Urban/60°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.4124         1.4331
	1.9922         0.7132

	durminG,B
	19.5431
	3.1213
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GB)
	–0.7811         0.7979
	–12.1436         3.1798

	h1G,B         h2G,B
	–2.1102         –19.7954
	0.4372         –8.3651 

	g1G,B         g2G,B
	–0.2284         0.2796
	–0.2903         –0.6001

	LcorrG,B*
	2.0215
	2.0215

	f1ΔMA+f2
	–0.4097         8.7440

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 13: Sub-urban environment, elevation angle 70° 
	2.2 GHz/Sub-urban/70°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	4.2919         2.4703
	2.1012         1.0341

	durminG,B
	118.3312
	4.8569
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GB)
	–1.8434         0.5370
	–12.9383         1.7588

	h1G,B         h2G,B
	–4.7301         –26.5687
	2.5318         16.8468

	g1G,B         g2G,B
	0.5192         1.9583
	0.3768         8.4377

	LcorrG,B*
	2.0963
	2.0963

	f1ΔMA+f2
	–0.0826         2.8824

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 14: Village environment, elevation angle 20° 
	2.2 GHz/Village/20°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.7663         1.1211
	2.2328         1.3788

	durminG,B
	6.5373
	2.8174

	([image: image66.png]


GB,[image: image68.png]


GB)
	–2.5017         2.3059
	–15.2300         5.0919

	h1G,B         h2G,B
	0.0238         –11.4824
	0.9971         0.8970

	g1G,B         g2G,B
	–0.2735         1.3898
	–0.0568         1.9253

	LcorrG,B*
	0.8574
	0.8574

	f1ΔMA+f2
	0.0644         2.6740

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 15: Village environment, elevation angle 30° 
	2.2 GHz/Village/30° 

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.4246         1.3025
	1.8980         1.0505

	durminG,B
	5.4326
	2.4696
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GB)
	–2.2284         1.4984
	–15.1583         4.0987

	h1G,B         h2G,B
	–0.3431         –14.0798
	0.9614         0.3719

	g1G,B         g2G,B
	–0.2215         1.0077
	–0.0961         1.3123

	LcorrG,B*
	0.8264
	0.8264

	f1ΔMA+f2
	–0.0576         3.3977

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 16: Village environment, elevation angle 45° 
	2.2 GHz/Village/45°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.8402         1.4563
	1.8509         0.8736

	durminG,B
	10.4906
	2.6515
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GB)
	–1.2871         0.6346
	–12.6718         3.1722

	h1G,B         h2G,B
	–0.0222         –16.7316
	0.8329         –3.9947 

	g1G,B         g2G,B
	–0.3905         0.4880
	–0.0980         1.3381

	LcorrG,B*
	1.4256
	1.4256

	f1ΔMA+f2
	–0.0493         5.3952

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 17: Village environment, elevation angle 60° 
	2.2 GHz/Village/60°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.7630         1.2854
	1.7192         1.1420

	durminG,B
	17.6726
	2.5981
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GB)
	–0.5364         0.6115
	–9.5399         2.0732

	h1G,B         h2G,B
	–0.1418         –17.8032
	–0.4454         –16.8201

	g1G,B         g2G,B
	–0.2120         0.7819
	0.0609         2.5925

	LcorrG,B*
	0.8830
	0.8830

	f1ΔMA+f2
	–0.8818         10.1610


	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 18: Village environment, elevation angle 70° 
	2.2 GHz/Village/70°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	4.0717         1.2475
	1.5673         0.5948

	durminG,B
	30.8829
	2.1609

	([image: image82.png]


GB,[image: image84.png]


GB)
	–0.3340         0.6279
	–8.3686         2.5603

	h1G,B         h2G,B
	–1.6253         –19.7558
	0.1788         –9.5153

	g1G,B         g2G,B
	–0.4438         0.6355
	–0.0779         1.1209

	LcorrG,B*
	1.5633
	1.5633

	f1ΔMA+f2
	–0.3483         5.1244

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 19: Rural wooded environment, elevation angle 20° 
	2.2 GHz/Rural wooded/20°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.1597         1.3766
	1.9587         1.5465

	durminG,B
	2.0744
	1.3934
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GB)
	–0.8065         1.5635
	–10.6615         2.6170

	h1G,B         h2G,B
	–0.9170         –12.1228
	0.8440         –1.4804

	g1G,B         g2G,B
	–0.0348         0.9571
	–0.1069         1.6141

	LcorrG,B*
	0.8845
	0.8845

	f1ΔMA+f2
	0.0550         2.6383

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 20: Rural wooded environment, elevation angle 30° 
	2.2 GHz/Rural wooded/30° 

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.5579         1.2444
	2.3791         1.1778

	durminG,B
	3.5947
	2.2800
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GB)
	–1.3214         1.6645
	–10.4240         2.4446

	h1G,B         h2G,B
	–1.0445         –14.3176
	0.6278         –4.8146

	g1G,B         g2G,B
	–0.1656         0.7180
	–0.0451         2.2327

	LcorrG,B*
	1.0942
	1.0942

	f1ΔMA+f2
	0.0256         3.8527

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 21: Rural wooded environment, elevation angle 45° 
	2.2 GHz/Rural wooded/45°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.1803         1.3427
	2.5382         1.1291

	durminG,B
	6.7673
	3.3683
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GB)
	–0.9902         1.0348
	–10.2891         2.3090

	h1G,B         h2G,B
	–0.4235         –16.8380
	0.3386         –9.7118

	g1G,B         g2G,B
	–0.1095         0.6893
	–0.0460         2.1310

	LcorrG,B*
	2.3956
	2.3956

	f1ΔMA+f2
	0.2803         4.0004

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 22: Rural wooded environment, elevation angle 60° 
	2.2 GHz/Rural wooded/60°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.9322         1.3234
	2.1955         1.1115

	durminG,B
	5.7209
	1.6512
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GB)
	–0.6153         1.1723
	–9.9595         2.2188

	h1G,B         h2G,B
	–1.4024         –16.9664
	0.2666         –9.0046

	g1G,B         g2G,B
	–0.2516         0.5353
	–0.0907         1.4730

	LcorrG,B*
	1.7586
	1.7586

	f1ΔMA+f2
	0.1099         4.2183

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 23: Rural wooded environment, elevation angle 70° 
	2.2 GHz/ Rural wooded/70°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.8768         1.4738
	1.8445         0.8874

	durminG,B
	16.0855
	2.9629
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GB)
	–0.7818         0.7044
	–6.7769         2.1339

	h1G,B         h2G,B
	–2.9566         –20.0326
	–0.3723         –14.9638

	g1G,B         g2G,B
	–0.2874         0.4050
	–0.1822         0.1163

	LcorrG,B*
	1.6546
	1.6546

	f1ΔMA+f2
	–0.3914         6.6931

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 24 Residential environment, elevation angle 20° 
	2.2 GHz/Residential/20°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	2.5818         1.7310
	1.7136         1.1421

	durminG,B
	9.2291
	1.6385
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GB)
	–0.8449         1.3050
	–10.8315         2.2642

	h1G,B         h2G,B
	–0.3977         –12.3714
	0.8589         –2.4054

	g1G,B         g2G,B
	0.0984         1.3138
	–0.1804         0.8553

	LcorrG,B*
	1.1578
	1.1578

	f1ΔMA+f2
	0.0994         2.4200

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 25: Residential environment, elevation angle 30° 
	2.2 GHz/Residential/30° 

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.2810         1.4200
	1.8414         0.9697

	durminG,B
	14.4825
	2.7681
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GB)
	–1.3799         1.0010
	–11.1669         2.4724

	h1G,B         h2G,B
	–0.8893         –16.4615
	–0.1030         –13.7102

	g1G,B         g2G,B
	–0.2432         0.6519
	–0.1025         1.7671

	LcorrG,B*
	1.9053
	1.9053

	f1ΔMA+f2
	0.0196         3.9374

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 26: Residential environment, elevation angle 60° 
	2.2 GHz/Residential/60°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	3.255         1.287
	3.277         1.260

	durminG,B
	6.47
	7.81
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GB)
	0         0.30
	–2.32         2.06

	h1G,B         h2G,B
	–2.024         –19.454
	–1.496         –22.894

	g1G,B         g2G,B
	0.273         0.403
	–0.361         –0.119

	LcorrG,B*
	3.84
	3.84

	f1ΔMA+f2
	–1.591         12.274

	[pB,min , pB,max]
	[0.1 ; 0.9]


Table 27: Residential environment, elevation angle 70° 
	2.2 GHz/Residential/70°

	Parameter
	GOOD
	BAD

	(µ,()G,B
	4.3291         0.7249
	3.4534         0.9763

	durminG,B
	27.3637
	8.9481
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GB)
	–0.1625         0.3249
	–1.6084         0.5817

	h1G,B         h2G,B
	0.6321         –21.5594
	–0.3976         –22.7905

	g1G,B         g2G,B
	0.1764         0.4135
	–0.0796         0.1939

	LcorrG,B*
	1.6854
	1.6854

	f1ΔMA+f2
	3.0127         6.2345

	[pB,min , pB,max]
	[0.1 ; 0.9]


This completes the model for flat fast fading for S-Band GEO satellite for different morphologies and different elevation angles based on Option 2 of the agreement. The two models have to be studied for cross comparison and the better one has to be agreed on for TR 38.811. 

Proposal 1: The flat fast fading statistical models of S-Band GEO satellite based on Option 1 and Option 2 have to be simulated and compared, and if the statistics of the flat fast fading of S-Band GEO satellite provided by Option 1 matches with the one provided by Option 2, choose the Option 1 model for TR 38.811 since it is consistent with the terrestrial model.  

4 Conclusion
Proposal 1: The flat fast fading statistical models of S-Band GEO satellite based on Option 1 and Option 2 have to be simulated and compared, and if the statistics of the flat fast fading of S-Band GEO satellite provided by Option 1 matches with the one provided by Option 2, choose the Option 1 model for TR 38.811 since it is consistent with the terrestrial model.  
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