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------------------------ Unchanged Text Omitted ------------------------

3.2
Symbols

For the purposes of the present document, the following symbols apply:
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Number of indoor terrestrial UTs per sector
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Number of outdoor terrestrial UTs per sector
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Number of aerial UTs per sector
------------------------ Unchanged Text Omitted ------------------------

5.2
Key performance indicator

Editor’s note:
To capture the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc.
For system level evaluation purposes, the following performance metrics are considered:
· Packet throughput 
· UL and DL packet throughput statistics of aerial UEs Data traffic
· UL and DL packet throughput statistics of 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
· Note that UL IoT above refers to effective IoT defined in clause A.2.1.8 of [6]
· Other metrics are not precluded
------------------------ Unchanged Text Omitted ------------------------

Annex A: Evaluation assumptions
Editor’s note: This section will capture details of evaluation assumptions.
	
	UMi-AV
	UMa-AV
	RMa-AV

	Cell layout
	· Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
· Hexagonal grid, 37 micro sites, 3 sectors per site (ISD = 200m)
· Hexagonal grids with more than 37 micro sites and 3 sectors per site (ISD = 200m) are not precluded
	· Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
· Hexagonal grid, 37 macro sites, 3 sectors per site (ISD = 500m)
	· Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1732m; optionally ISD = 5000m)
· Hexagonal grid, 37 macro sites, 3 sectors per site (ISD = 1732m)

	BS antenna height 
	10m
	25m
	35m

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

	System bandwidth
	10 MHz
	10 MHz
	10 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 [3] 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 [3] 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
	· For non FD-MIMO, the following assumptions are used to generate the BS antenna pattern:
· (M,N,P) = (8,1,2) according to [3]

· antenna element pattern according to [3]

· a vertical element spacing of 0.8λ
· vertical virtualization performed with down tilt angle ϑ
· Companies to provide down tilt angle ϑ used in their evaluations
· Additional simulation results with realistic antenna patterns are not precluded


	BS antenna element pattern and gain (including connector loss)
	For FD-MIMO, according to [4] 
	For FD-MIMO, according to [4] 
	For FD-MIMO, according to [4] 

	UT location 
	Outdoor terrestrial/indoor terrestrial/aerial
	Outdoor terrestrial and indoor terrestrial (same as UMi/UMa in [4]), and aerial UTs
	Outdoor terrestrial and indoor terrestrial (same as RMa in [4]), and aerial UTs

	
	LOS/NLOS (terrestrial)
	LOS and NLOS

	
	LOS/NLOS (aerial)
	Modelled according to Annex B

	
	Height 
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 (terrestrial)
	Same as UMi in [4]
	Same as UMa in [4]
	Same as RMa in [4]

	
	Height 
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 (aerial)
	· Uniformly distributed between 1.5m and 300m

	  Indoor terrestrial UT ratio = 
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	80%
	80%
	50%

	  Outdoor terrestrial UT ratio = 
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	20%
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	50%

	  Aerial UT ratio =
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	· Case 1: 0% (corresponding to 
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· Case 2: 0.67% (corresponding to 
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· Case 3: 7.1% (corresponding to 
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· Case 4: 25% (corresponding to 
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· Case 5: 50% (corresponding to 
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	  Number of total UTs per sector
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	15
	15

	Traffic model
	· For terrestrial UTs, data traffic is assumed in both UL/DL where FTP model 3 as in [5] is used with packet size 0.5 MB
· For aerial UTs, data traffic is assumed in UL where FTP model 3 as in [5] is used with packet size 0.5 MB
· For aerial UTs, command and control traffic is assumed in DL
· Packet arrival rates are chosen to achieve resource utilization values of 20% and 50% (note: these values should take into account the resource utilization of aerial UTs)

	Scheduler assumptions
	· For baseline evaluations, QoS is not assumed at the scheduler

· Evaluations including QoS in the scheduler are not precluded

	UT mobility (horizontal plane only)
	· 30 km/h for outdoor terrestrial UEs

· 3 km/h for indoor terrestrial UEs
	· 30 km/h for outdoor terrestrial UEs

· 3 km/h for indoor terrestrial UEs
	· 30 km/h for outdoor terrestrial UEs

· 3 km/h for indoor terrestrial UEs

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

	Min. BS – Aerial UT distance (3D)
	10m
	10m
	10m

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

	Channel models for terrestrial UT
	According to [3] or [4]
	According to [4]
	According to [4]

	Channel models for aerial UT
	According to Annex B

	Terrestrial UT Tx Power
	23dBm
	23dBm
	23dBm

	Aerial UT Tx Power
	23dBm
	23dBm
	23dBm

	Power control
	· Baseline: open loop power control
· Companies to provide the power control parameter settings (including 
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) used in their evaluations
	· Baseline: open loop power control
· Companies to provide the power control parameter settings (including 
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) used in their evaluations
	· Baseline: open loop power control
· Companies to provide the power control parameter settings (including 
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	Terrestrial 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 
	· 1 or 2 Tx cross polarized, 2 Rx cross polarized

· Other antenna configurations are not precluded 
	· 1 or 2 Tx cross polarized, 2 Rx cross polarized

· Other antenna configurations are not precluded
	· 1 or 2 Tx cross polarized, 2 Rx 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


Annex B: Channel modelling details
Editor’s note: This section will capture details of channel modelling for aerial UTs in UMi-AV, UMa-AV, and RMa-AV scenarios.
The line of sight (LOS) probability for aerial UTs is given by Table B-1.  Table B-2 shows a summary of the pathloss models for aerial UTs.   Note that the distribution of the shadow fading is log-normal, and its standard deviation for each scenario is given in Table B-3.  Fast fading models for aerial UTs in each scenario is given by Table B-4.  The distance definitions used in the channel modelling of aerial UTs are given in Figure B-1.
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Figure B-1: the definition of 2D and 3D distances for aerial UTs.  Note that 
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 can be larger, equal, or smaller than 
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Table B-1: LOS probability
	Scenario
	LOS probability (distance is in meters)
	Applicability range in terms of aerial UT height

	RMa-AV
	According to Table 7.4.2-1 of [4] using the 
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	UMa-AV
	According to Table 7.4.2-1 of [4] using the
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 formula of UMa for outdoor users
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	UMi-AV
	According to Table 7.4.2-1 of [4] using the 
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	Note:
The LOS probability is derived assuming antenna heights of 35m for RMa-AV, 25m for UMa-AV, and 10m for UMi-AV.


Table B-2: Pathloss models
	Scenario and LOS/NLOS condition
	Pathloss [dB] (fc is in GHz and distance is in meters)
	Applicability range

	RMa-AV LOS
	According to Table 7.4.1-1 of [4] using the 
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	RMa-AV NLOS
	
	

	
	
	

	UMa-AV LOS
	According to Table 7.4.1-1 of [4] using the 
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	UMa-AV NLOS
	According to Table 7.4.1-1 of [4] using the 
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	UMi-AV LOS
	
	

	
	
	

	UMi-AV NLOS
	
	

	
	
	

	Note 1:   For UMa-AV LOS, breakpoint distance is not observed for the ariel UE height range 
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Table B-3: Shadow fading standard deviation
	Scenario and LOS/NLOS condition
	Shadow fading std [dB]
	Applicability range

	RMa-AV LOS
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	RMa-AV NLOS
	
	

	
	
	

	UMa-AV LOS
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	UMa-AV NLOS
	
	

	
	
	

	UMi-AV LOS
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	UMi-AV NLOS
	
	

	
	
	

	


Table B-4: Fast fading model
	Scenario
	Fast fading model
	Applicability range

	RMa-AV
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	UMa-AV
	According to [4]
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	UMa-AV
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Annex C:  Evaluation results
Editor’s note: This section will capture details of evaluation results.
--------------------------- End of Text Proposal --------------------------
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