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Introduction
In RAN1#88bis, it was agreed that 
· Evaluation assumptions used for the aerial study include UMi-AV, UMa-AV, and RMa-AV.
· For channel modelling of Aerial UEs, at least the following can be different from the terrestrial UEs
· Pathloss, shadowing, LOS probability and fast fading
For RAN1#89, there are many contributions addressing the remaining issues about channel modelling [1-9], and many of these contributions include proposals for fast fading modelling [1, 3, 4, 8]. This contribution summarizes the fast fading modeling proposals submitted to RAN1#89 for aerial vehicles in UMi AV, UMa AV, and RMa AV.
Summary
Parameters and methods for generating RMa AV, UMa AV, and UMi AV fast fading coefficients according to the different proposals are summarized in Table 1, Table 2, and Table 3, respectively.











Table 1: Summary of fast fading model proposals for RMa AV.
	aspects
	Source 1 [1]
	Source 2 [3]
	Source 3 [8]
	Source 4 [5]
	Source 5 [4]

	Two-tier model, dependent of UE height
	Yes, below or above 10 m.
	Yes, below or above 10 m.
	Yes, below or above 10 m.
	Yes, below or above 10 m.
	Yes, below or above 60 m.

	Fast fading coefficients generation
	NR RMa [10], if UE height below 10 m.
CDL-D, if UE height above 10 m.
	3D-RMa, if UE height below 10 m.
TBD, if UE height above 10 m.
	NR RMa [10]
	NR RMa [10], if UE height below 10 m.
Reverse RMa, if UE height above 10 m.
	TDL/CDL-D, if UE height below 60 m.
TDL/CDL-E, if UE height above 60 m.

	Number of cluster (N)
	
	
	NLOS (h_UE > 10 m)


LOS (h_UE > 10 m)


	
	

	ASA [degree]
	For h_UE > 10 m, 
0.2 (LOS); 0.5 (NLOS)
	
	NLOS (h_UE > 10 m)

u=

SD=
LOS (h_UE > 10 m)

u=

SD=
	
	

	ASD [degree]
	For h_UE > 10 m, 
0.2 (LOS); 0.5 (NLOS)
	
	NLOS (h_UE > 10 m)

u=

SD=
LOS (h_UE > 10 m_

u=

SD=
	
	

	ZSA [degree]
	For h_UE > 10 m, 
0.1 (LOS); 0.2 (NLOS)
	
	NLOS (h_UE > 10 m)



SD=
LOS (h_UE > 10 m)

u=

SD=
	
	

	ZSD [degree]
	For h_UE > 10 m, 
0.1 (LOS); 0.2 (NLOS)
	
	NLOS (h_UE > 10 m)

u=

SD=
LOS (h_UE > 10 m)

u=

SD=
	
	

	K-factor [dB]
	For h_UE > 10 m, 
20 (LOS); 10(NLOS)
	
	
	
	13.3, if UE height below 60 m.
22, if UE height above 60 m.

	Delay spread [ns]
	For h_UE > 10 m, 
10 (LOS); 30(NLOS)
	
	NLOS (h_UE > 10 m)

u=

SD=
LOS (h_UE > 10 m)



SD=
	
	5, if UE height below 60 m.
10, if UE height above 60 m.





Table 2: Summary of fast fading model proposals for UMa AV.
	aspects
	Source 1 [1]
	Source 2 [3]
	Source 3 [8]
	Source 4 [5]

	Two-tier model, dependent of UE height
	Yes, below or above 22.5 m.
	Yes, below or above 25 m.
	Yes, below or above 22.5 m.
	Yes, below or above 22.5m.

	Fast fading coefficients generation
	NR UMa [10], if UE height below 22.5 m.
CDL-D, if UE height above 22.5 m.
	3D-UMa, if UE height below 25 m.
TBD, if UE height above 25 m.
	NR UMa [10]
	LTE UMa [11], if UE height below 22.5 m.
Reverse LTE UMa, if UE height above 22.5 m.

	Number of cluster
	
	
	NLOS (h_UE > 22.5m)


LOS (h_UE > 22.5 m)


	

	ASA [degree]
	For h_UE > 22.5m, 0.5 (LOS); 1.0 (NLOS)
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	ASD [degree]
	For h_UE > 22.5m, 0.5 (LOS); 1.0(NLOS)
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	ZSA [degree]
	For h_UE > 22.5m, 0.1 (LOS); 0.3 (NLOS)
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	ZSD [degree]
	For h_UE > 22.5m, 0.1 (LOS); 0.3 (NLOS)
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	K-factor [dB]
	For h_UE > 22.5m, 20 (LOS); 10(NLOS)
	
	
	

	Delay spread [ns]
	For h_UE > 22.5m, 10 (LOS); 30(NLOS)
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	





Table 3: Summary of fast fading model proposals for UMi-AV.
	aspects
	Source 1 [1]
	Source 2 [3]
	Source 3 [8]
	Source 4 [5]

	Two-tier model, dependent of UE height
	Yes, below or above 22.5 m.
	No, same fast fading model for all UE heights
	Yes, below or above 22.5 m.
	Yes, below or above 22.5m.

	Fast fading coefficients generation
	NR UMi [10], if UE height below 22.5 m.
Reverse UMa, if UE height above 22.5 m.
	3D-UMi

	NR UMi [10]

	LTE UMi [11], if UE height below 22.5 m.
Reverse LTE UMi, if UE height above 22.5 m.

	Number of cluster
	
	
	NLOS (h_UE >22.5 m)


LOS (h_UE > 22.5 m)


	

	ASA [degree]
	
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	ASD [degree]
	
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	ZSA [degree]
	
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	ZSD [degree]
	
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	

	Delay spread [ns]
	
	
	NLOS (h_UE > 22.5m)

u=

SD=
LOS (h_UE > 22.5m)

u=

SD=
	




Conclusions
[bookmark: _In-sequence_SDU_delivery]This contribution summarizes parameters and methods for generating fast fading coefficients proposed in various RAN1#89 contributions for aerial vehicles.
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