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1. Introduction
This paper summarizes the progress of study on enhanced support for Aerial Vehicles in RAN1.
2. RAN1 progress
· Skeleton TR

Text proposal for Skeleton TR was endorsed in [1].
· On Text Proposal for Aerial Vehicles TR:

Text proposal concerning the performance metrics and the evaluation assumptions was endorsed in [2].

· On evaluation assumption for aerial study:

Agreement:
	Parameters
	UMi AV
	UMa  AV
	RMa AV

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m);
FFS: if 37 micro sites, 3 sectors per site are needed
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m);
FFS: if 37 macro sites, 3 sectors per site are needed
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1732m; optionally ISD = 5000m);
FFS: if 37 macro sites, 3 sectors per site are needed

	BS antenna height 
	10m
	25m
	35m

	Carrier frequency
	2GHz
	2 GHz
	700 MHz; optionally 800 MHz

	Total BS Tx power
	41/44 dBm for 10/20MHz
	46/49 dBm for 10/20MHz
	46/49 dBm for 10/20MHz

	BS antenna configuration
	2Tx/2Rx cross polarized;
Optionally (M, N, P) = (8, 4, 2) according to TR36.873 with 32 Tx ports and 32 Rx; 

other antenna configurations are not precluded
	2Tx/2Rx cross polarized;
Optionally 8Tx/8Rx cross polarized;
Optionally (M, N, P) = (8, 4, 2) according to TR36.873 with 32 Tx ports and 32 Rx;
other antenna configurations are not precluded
	2Tx/2Rx cross polarized;
other antenna configurations are not precluded

	BS antenna pattern
	FFS
	FFS
	FFS

	BS antenna element pattern
	For FD-MIMO, according to TR38.901 
	For FD-MIMO, according to TR38.901 
	For FD-MIMO, according to TR38.901 

	BS antenna element gain + connector loss
	8dBi
	8dBi
	8dBi

	UT location
 
	Outdoor terrestrial/indoor terrestrial/aerial
	Outdoor terrestrial and indoor terrestrial (same as UMi/UMa in TR38.901), and aerial UTs
	Outdoor terrestrial and indoor terrestrial (same as RMa in TR38.901), and aerial UTs

	
	LOS/NLOS (terrestrial)
	LOS and NLOS

	
	LOS/NLOS (aerial)
	FFS
	FFS
	FFS

	
	Height [image: image2.png]


 (terrestrial)
	For non FD-MIMO: FFS;
For FD-MIMO: Same as UMi in TR 38.901
	For non FD-MIMO: FFS;
For FD-MIMO: Same as UMa in TR38.901
	Same as RMa in TR38.901

	
	Height [image: image4.png]


 (aerial)
	Uniformly distributed between 1.5 m and [150]m;
Optionally: fixed height values in the range between 1.5m and [150]m
	Uniformly distributed between 1.5 m and [150]m;
Optionally: fixed height values in the range between 1.5m and [150]m
	Uniformly distributed between 1.5 m and [150]m;
Optionally: fixed height values in the range between 1.5m and [150]m


· Note 1: The above scenarios are for evaluation purposes.

· Note 2: The base station height will be revisited in case of evaluations on positioning enhancements.

Agreement:
The following evaluation assumptions are used for the aerial study
	Parameters
	UMi AV
	UMa  AV
	RMa AV

	Indoor terrestrial UT ratio defined as 
[image: image5.png]Indoor tesstrial UTs
Sutdoor tesstrial UTs + indoor terrestrial UTs




	80%
	80%
	50%

	Outdoor terrestrial UT ratio defined as 
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	20%
	20%
	50%

	Aerial UT ratio defined as 
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	FFS
	FFS
	FFS

	Number of indoor terrestrial UTs + outdoor terrestrial UTs + aerial UTs
	[15] per sector

	[15] per sector

	[15] per sector


	Traffic model
	FFS
	FFS
	FFS

	UT mobility (horizontal plane only)
	FFS
	FFS
	FFS

	Min. BS – Terrestrial UT distance (2D)
	10m
	35m
	35m

	Min. BS – Aerial UT distance
	FFS
	FFS
	FFS

	UT distribution (horizontal) – for outdoor terrestrial/indoor terrestrial/aerial
	Uniform
	Uniform
	Uniform

	Channel models for terrestrial UT
	According to TR 38.901 or TR 36.873
	According to TR 38.901
	According to TR 38.901

	Channel models for aerial UT
	FFS
	FFS
	FFS

	Terrestrial UT Tx Power
	23dBm
	23dBm
	23dBm

	Aerial UT Tx Power
	23dBm
	23dBm
	23dBm

	Power control
	Baseline: open loop power control. FFS open loop power control parameters
	Baseline: open loop power control. FFS open loop power control parameters
	Baseline: open loop power control. FFS open loop power control parameters

	Tterrestrial or aerial UT antenna element pattern 
	Omnidirectional/isotropic
	Omnidirectional/isotropic
	Omnidirectional/isotropic

	Terrestrial or aerial UT antenna element gain
	0dBi
	0dBi
	0dBi

	Number of terrestrial or aerial UT antennas 
	TX: 1 or 2 cross polarized; RX: 2 cross polarized

other antenna configurations are not precluded
	TX: 1 or 2 cross polarized; RX: 2 cross polarized

other antenna configurations are not precluded
	TX: 1 or 2 cross polarized; RX: 2 cross polarized

other antenna configurations are not precluded

	BS receiver noise figure
	5dB
	5dB
	5dB

	Terrestrial/aerial UT receiver noise figure
	9dB
	9dB
	9dB

	Baseline receiver for terrestrial/aerial UT
	MMSE-IRC; non-ideal interference estimation

	Feedback assumption
	Non-ideal CSI feedback and non-ideal CSI-RS channel estimation

	Channel estimation
	Non-ideal. Optionally, ideal channel estimation for demodulation purpose


· On channel models for Aerial Vehicles:

Agreement:
· For channel modelling of Aerial UEs, at least the following can be different from the terrestrial UEs
· Pathloss, shadowing, LOS probability and fast fading
· On traffic models for Aerial Vehicles:
Agreement:
· For data based traffic, the following traffic model is used for both terrestrial UEs and aerial UEs for evaluations:

· FTP model 3 for UL/DL
· Resource utilization values of 20% and 50%
· For command and control based traffic, the traffic models for aerial UEs are FFS
· FFS: from system perspective, whether a mix of data based traffic and command and control based traffic models for terrestrial and aerial UEs needs to be considered or not for evaluations
· On performance metrics

Agreement:
· The following performance metrics should be considered for aerial study:

· Packet throughput 
· UL and DL packet throughput statistics for aerial UEs Data traffic
· UL and DL packet throughput statistics for all UEs Data traffic
· UL and DL packet throughput statistics of terrestrial UEs Data traffic
· Interference
· UL IoT (interference over thermal) and DL wideband SINR statistics for reference
· FFS other DL statistics such as RSRP and RSRQ
· Other metrics are not precluded
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