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1. Introduction
ATG co-existence WF is approved in last meeting [1]. According to the work plan, in this meeting, we should align simulation assumption and calibration results. Considering there are still some key co-existence assumptions that need further discussion., this contribution only focuses on simulation assumption discussion. Final simulation results will be provided in future meetings after simulation assumptions are aligned.  
2. Discussion
2.1 ATG and TN BS output power
Annex shows the comparison between defined max output power and calculated value based on antenna configuration and power per antenna element. We have following observation:
Observation 1: 
· Defined max output power is different for 2GHz and 4GHz while we use the same antenna configuration for 2GHz and 4GHz
· ATG max output power at 4GHz should be 50dBm rather than 53dBm per polarization, to reuse the typical value used in commercial TN network.
To make output power agreements aligned for 2GHz and 4GHz, we can either 
1) enlarging number of antenna element for 4GHz 
2) increasing conducted power per antenna element for 4GHz. 
Usually, 4GHz would be deployed with more antenna elements compared with 2GHz in commercial network. in addition to, enlarging antenna element number would lead to more severe interference from ATG BS to TN network and at the same time from TN BS to ATG network, which interference are the dominant interference leading to final ACIR. it seems enlarging number of antenna element is one reasonable solution, but if we want to achieve 49dBm from 43dBm for 4GHz, total antenna number should be updated to 256 which may be larger than current common deployment value. so increasing conducted power per antenna element for 4GHz is feasible solution.
Proposal 1: for 4GHz simulation
· TN BS conducted power per antenna element is suggested to be updated as 31dBm
· ATG BS max output power should be updated as 50dBm per polarization
· ATG BS conducted power per antenna element is suggested to be updated as 32dBm for non-sub-array and 35dBm for sub-array configuration 
2.2 ATG UE output power and antenna configuration
In last meeting, ATG UE is suggested to use [40]dBm output power at 2GHz and [43]dBm EIRP at 4GHz. Following show our simulation results for ATG UE UL Tx power with 15dB target SNR for 2GHz and 4GHz. The max Tx power is 32.95dBm for 2GHz which is much less than 40dBm and 26dBm for 4GHz which is the same as target value.

Fig 1: UE UL max Tx power CDF for 2GHz

Fig 2: UE UL max Tx power CDF for 4GHz
Observation 2: according to the simulation results, max Tx power is 32.95dBm for 2GHz and 26dBm for 4GHz.
According to above simulation, it seems we don’t need to use max 40dBm for 2GHz and it seems 35dBm is already enough.
Proposal 2: 33dBm is already enough as the max output power at 2GHz for simulation with max 100km cell range.
Another issue is about minimum output power, as shown in above fig, simulated minimum output power is 18.57dBm at 2GHz and 21.98dBm at 4GHz which are much larger than defined min output power, i.e. -40dBm/20MHz and -33dBm/100MHz.
According to the power control equation as below, the min output power works only when 

This equals to that when minimum output power meet following requirements, minimum output power works in simulation. as we can see that following requirement is hard to be met, so we don’t need the minimum output power in simulation.

Proposal 3: minimum output power is not needed in our simulation.
Regarding the ATG CPE antenna configuration, we approved to use 16*1*2 or 8*2*2 antenna. But there is no description about how to deploy this antenna array. it’s suggested ATG UE antenna is deployed on the abdomen of airplane along the flight route to fit airplane size. Besides, ATG CPE antenna is pointing downwards without any up or down tilt. 
For above antenna configuration, the antenna gain is the same for the two opposite flying directions that when CPE is flying apart from serving BS or flying toward serving BS.
Proposal 4: ATG UE antenna is deployed on the abdomen of airplane along the flight route to fit airplane size. Besides, ATG CPE antenna is pointing downwards without any up or down tilt. Consequently, ATG UE antenna gain is the same for two opposite flying routes, one apart from serving BS and the other toward serving BS.
Besides, for the antenna array related parameters, to avoid antenna error, following configuration is suggested.
Proposal 5: antenna array related parameters are suggested as below for simulation.
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
[90º] for V for calibration purpose

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dBc

	1.5
	Antenna polarization 
	Linear ±90º

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	 (8x2x2) or  
(16x1x2) 

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V for calibration purpose

	1.8
	Antenna element gain
	5dBi


 

2.3 network deployment related parameters
In last meeting, we approve 0.5km and 0.9km ISD for TN network. but since we focus on rural network parameters, 7.5km ISD is suggested. Other parameters are suggested as below which is quoted from 38.863.
Table: Deployment-related parameters of TN (quoted from 38.863)
	
	Rural Macro
	Remarks

	ISD in meters
	7500
	ITU-R Report M.2292

	BS Antenna height in meters
	30
	

	UE Outdoor/indoor
	100%
	

	UE height in meter
	1.5
	RP-200559   3GPP LS to ITU-R WP5D 
and
ITU-R WP5D
[IMT_Parameters] 


Proposal 6: it’s suggested to use above deployment related parameters for rural TN.
3. Conclusions
In this contribution, ATG simulation assumptions are discussed with following proposals and observations:
Observation 1: 
· Defined max output power is different for 2GHz and 4GHz while we use the same antenna configuration for 2GHz and 4GHz
· ATG max output power at 4GHz should be 50dBm rather than 53dBm per polarization, to reuse the typical value used in commercial TN network.
Proposal 1: for 4GHz simulation
· TN BS conducted power per antenna element is suggested to be updated as 31dBm
· ATG BS max output power should be updated as 50dBm per polarization
· ATG BS conducted power per antenna element is suggested to be updated as 32dBm for non-sub-array and 35dBm for sub-array configuration 
Observation 2: according to the simulation results, max Tx power is 32.95dBm for 2GHz and 26dBm for 4GHz.
Proposal 2: 33dBm is already enough as the max output power at 2GHz for simulation with max 100km cell range.
Proposal 3: minimum output power is not needed in our simulation.
Proposal 4: ATG UE antenna is deployed on the abdomen of airplane along the flight route to fit airplane size. Besides, ATG CPE antenna is pointing downwards without any up or down tilt. Consequently, ATG UE antenna gain is the same for two opposite flying routes, one apart from serving BS and the other toward serving BS.
Proposal 5: antenna array related parameters are suggested as below for simulation.
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
[90º] for V for calibration purpose

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dBc

	1.5
	Antenna polarization 
	Linear ±90º

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	 (8x2x2) or  
(16x1x2) 

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V for calibration purpose

	1.8
	Antenna element gain
	5dBi


table: Deployment-related parameters of TN (quoted from 38.863)
	
	Rural Macro
	Remarks

	ISD in meters
	7500
	ITU-R Report M.2292

	BS Antenna height in meters
	30
	

	UE Outdoor/indoor
	100%
	

	UE height in meter
	1.5
	RP-200559   3GPP LS to ITU-R WP5D 
and
ITU-R WP5D
[IMT_Parameters] 


Proposal 6: it’s suggested to use above deployment related parameters for rural TN.
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5. Annex
Table 5-1. the comparison between defined output power and the calculated value based on antenna configuration
	
	TN BS
	ATG sub-array BS
	ATG non-sub-array BS

	Max output power
	43dBm BS output power for 2GHz
49dBm BS TRP output power for 4GHz
Note: above are output power per polarization
	43dBm BS output power for 2GHz
53dBm BS TRP output power for 4GHz
Note: above are output power per polarization

	Antenna configuration and conducted power per antenna element
	Assuming the same as ATG BS which should be added into the TR
	8 × 8 elements
25 dBm per antenna element before ohmic loss
2dB ohmic loss
	4 × 8 elements 
3 element per sub array
28dBm per antenna element before ohmic loss
2dB ohmic loss


	Value calculated based on antenna configuration
	43dBm BS output power for 2GHz
43dBm BS output power for 4GHz
Note: above are output power per polarization
	43dBm BS output power for 2GHz
43dBm BS TRP output power for 4GHz
Note: above are output power per polarization
	48dBm BS output power for 2GHz
48dBm BS TRP output power for 4GHz
Note: above are output power per polarization
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