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Introduction
RAN#96 meeting approved RP-221369 Revised WID on Air-to-ground network for NR in Rel-18.
This thread focuses on adjacent channel co-existence evaluation for Rel-18 ATG and corresponds to agenda 9.13.1. The target of this meeting is to conclude all the simulation assumption and collect observations from preliminary simulation results.
[bookmark: _Hlk127886631]Topic #1: TR 38.876
Agenda 9.13
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301861
	CMCC
	[bookmark: _Hlk127736781]TR 38.876 ATG v0.2.0
All endorsed TP in RAN4#105 meeting have been captured into this TR.



Open issues summary
Agenda 9.13
Sub-topic 1-1 TR skeleton

Issue 1-1: TR 38.876 ATG v0.2.0
· Recommended WF
· TBA. Collect companies’ view in 1st round

Topic #2: Co-existence scenario and network layout
Agenda item 9.13.1.2. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300293
	Qualcomm CDMA Technologies
	Proposal 1: For co-existence scenarios where the ATG aircraft is flying above the TN cluster, it is proposed that RAN4 considers multiple TN clusters deployed on the ground to cover the ATG aircraft footprint on the ground instead of a single cluster assumption.  
Observation 1: Based on the agreed network layout in RAN4, a single TN cluster is not sufficient to cover all possibilities of the ATG aircraft locations.
Proposal 2: RAN4 to agree on the ATG region layout shown in Figure 2 and Figure 3.
Proposal 3: For TN network layout, it is proposed that RAN4 adopts similar TN deployment related parameters following TR 38.863 and adjust TN ISD as 750m and 7.5km for urban macro and rural macro deployments, respectively for 2GHz study.  
Proposal 4: RAN4 to consider TN ISD as 500m and 5km for urban macro and rural macro deployments, respectively for 4GHz study.  
Proposal 5: RAN4 to consider all TN UEs as outdoor UEs (i.e., indoor ratio=0%) following TR 38.863.   
Proposal 6: RAN4 to consider the updated list of parameters in Table 1.    
Table 1 Deployment related TN parameters
	
	Urban Macro
	Rural Macro

	ISD in meters
	750
	7500

	BS Antenna height in meters
	25
	30

	UE Outdoor/indoor
	100% Outdoor

	UE height in meter
	1.5
	1.5

	Wrap around
	Turned off
	Turned off




	R4-2300508
	Qualcomm CDMA Technologies
	Proposal 1: RAN4 to further discuss the impact of the extended subarray model at TN BS in terms of the considered parameters, emissions, and antenna pattern above the horizon.   
Observation 1: RAN4 to ensure that the total number of elements for the non-subarray and subarray models are the same.   
Proposal 2: RAN4 to further discuss the Worst cell throughput loss as it is only valid if the locations of the BSs over the simulation realizations is fixed.

	R4-2300788
	CMCC
	Observation 1: there is no intra-system interference when calculate baseline max throughput for victim ATG network, which considers the worst case.
Proposal 1: For following four interference scenarios, either ATG BS isolated from TN cluster or ATG BS deployed into TN cluster may be the worst case as shown in following fig1 and fig 2:
· TN(Agressor, DL)->ATG(DL) 
· TN(Agressor, UL)->ATG(DL) 
· ATG(Agressor, UL)-TN(UL)
· ATG(Agressor, UL)-TN(DL)
Proposal 2: For following four interference scenario, ATG BS deployed in TN cluster is the worst case as shown in fig 2:
· ATG (Aggressor, DL) –> TN (DL)
· ATG (Aggressor, DL) -> TN (UL)
· TN (Aggressor, UL) – >ATG (UL) 
· TN (Aggressor, DL) -> ATG (UL)
Observation 2: there are natural isolation distance between ATG network and TN network for certain operating bands which will be only used for TN network in urban area but in sub-urban or rural area for ATG network.
Proposal 3: ACLR and ACS for ATG network are suggested to be derived only based on the scenarios except for CLI case.
Proposal 4: CLI case are still suggested to be simulated to derive isolation distance to help guide commercial network deployment.
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	4GHz
	
	Used to derive ACLR and ACS

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Used to simulate isolation distance between ATG network and TN network

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Used to derive ACLR and ACS

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	Used to simulate isolation distance between ATG network and TN network

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	




Observation 3: one illustration of the isolation distance simulation layout is listed as below:



	R4-2300789
	CMCC
	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.


	R4-2300790
	CMCC
	ATG co-existence calibration data

	R4-2300805
	CMCC
	TP for TR 38.876 to capture system parameter assumption

	R4-2301730

	ZTE Corporation
	Proposal 1: propose to adopt the following assumptions for ATG CPE. 
ATG UE parameters are given in Table 2.1.1-1
Table 2.1.1-1: ATG UE characteristics for system level simulations
	Characteristics
	CPE
	CPE

	Frequency band
	2.1GHz 
	3.5GHz and 4.9GHz

	Antenna type and configuration
	Omini antenna assumption
	Antenna array assumption : (Note 1) 
 (8x2x2) or  (16x1x2) 

	Polarisation
	Linear: +/-90°X-pol
	Linear: +/-90°X-pol

	Rx Antenna gain 
	0dBi
	5dBi

	Antenna temperature
	290 K
	290 K

	Noise figure
	9 dB
	9 dB

	Tx transmit power
	33dBm per polarization;
36dBm for two polarization;
	26dBm per polarization 


	Tx antenna gain
	0dbi
	5dBi

	NOTE 1: 8 or 16 antenna elements are placed along the aircraft moving direction for the ease of the installation.



Table 2.1.1-2: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
90º for V 

	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


Proposal 2: to the update the conducted power per sub-array as following:
Option 1: non sub-array model
	
	ATG

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.921

	Element gain (dBi) (Note 2)
	7.1

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements

	Number of supported polarizations, P
	2

	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25 for 2GHz;
35 for 4GHz


	Base station maximum coverage angle in the horizontal plane (degrees)
	120

	Base station vertical coverage range (degrees) (Note 1)
	25

	Mechanical uptilt (degrees)
	14 



Option 2: sub-array model
· FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4: 
	Parameter
	Macro urban

	Element gain (dBi) (Note 2)
	6.4

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
65º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna sub-array configuration (Row × Column) 
(Note 4)
	4 × 8 elements

	Horizontal/Vertical radiating sub-array spacing 
	0.5 of wavelength for H, 2.1 of wavelength for V

	Number of element rows in sub-array
	3

	Vertical element separation in sub-array ()
	0.7 of wavelength of V

	Pre-set sub-array down-tilt (degrees)
	3

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per sub-array (dBm) (Note 3) 
	28 for 2GHz
38 for 4GHz

	Base station horizontal coverage range (degrees)
	+/-60

	Base station vertical coverage range (degrees) (Note 1)
	10

	Mechanical up-tilt (degrees) 
	6.5




	R4-2301731

	ZTE Corporation
	Observation 1: based on the initial simulation results in Case 1 and Case 9, it’s sufficient to reuse the legacy FR1 ACLR 45dBc requirement for ATG BS.
Observation 2: based on the initial simulation results in Case 4 and Case 12, it’s sufficient to reuse the legacy FR1 ACS 46dBc requirement for ATG BS.
Observation 3: based on the initial simulation results in Case 2 and Case 10, it should be sufficient to reuse the legacy FR1 UE PC3 ACLR requirement 30dBc requirement for ATG UE.
Observation 4: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.

	R4-2301874
	Ericsson
	Observation 1	Due to the timing advance at the ATG UE, it is possible that ATG UE transmission can occur during DL slots in the TN directly underneath the aircraft and ATG UE reception can occur during UL slots in the TN
Observation 2	It is unlikely that TN (UL) – ATG (DL) interference will be larger than TN(DL)-ATG(DL) interference. This could be double checked with simulations.
Observation 3	It is not expected that the ATG (UL) – TN (DL) interference will cause significant throughput degradation in the TN. This could be double checked with simulations.
Observation 4	If unsynchronized ATG BS and TN BS are deployed in the same geographical area, it is likely that there can be BS-BS interference.

	R4-2301876
	Ericsson
	Proposal 1	When considering degradation towards the ATG network, assume that ATG UEs are evenly distributed in height (between 3km and 10km), but double check that the extreme case of all aircraft at 3000m does not result in 100% throughput loss.
Proposal 2	Check further whether the height makes a significant difference for disturbance to the TN from ATG. Take even height distribution as the baseline.
Proposal 3	The horizontal distribution of ATG UEs is random along a straight line that is aligned with the BS horizontal boresight and intersects the BS.
Proposal 4	State BS and UE power in terms of the sum power on both polarizations.
Proposal 5	ATG and TN BS power is 53dBm at 4GHz and 46dBm at 2GHz over both polarizations.
Proposal 6	Either remove the minimum power assumption, or state that the minimum power will not be reached in the simulation and that the RF requirement will be discussed separately.
Proposal 7	RAN4 should ensure that both 8 column and 1 column victim TN are protected for 2GHz.
Proposal 8	Clarify the UE element vertical beamwidth to be 90 degrees, and the element gain to be 5dB.
Proposal 9	For the UE panel, assume that it is mounted vertically with no downtilt..
Proposal 10	For the UE, either assume a single UE panel pointed at the BS, or alternatively agree on a range of azimuth orientations for the UE and the number of UE panels used to cover the azimuth range.
Proposal 11	Assume 0% indoor TN users.
Proposal 12	Correct ATG BS height to 30m in the TR
Proposal 13	Update the ISD to 7.5km
Proposal 14	Specify whether an SINR target (e.g., 15dB) is met or the power control is based on CL values and only compensates pathloss in the simulation assumptions.
Proposal 15	For scenario 11, consider increasing the number of rings in the TN cluster


	R4-2301877
	Ericsson
	TP to TR 38.876: Update of simulation assumptions

	R4-2301880
	Ericsson
	Observation 1	We expect RF impairments will in practice limit the SNR for ATG to somewhat lower values than those predicted in the calibration, which does not include RF effects.
Observation 2	We expect further discussions for the 4GHz CL results, in order to further align with other companies’ calibration results.

	R4-2302091
	Huawei, HiSilicon
	Observation 1: Based on current assumption about targeted UL SINR, cell radius and pathloss model, the assumed UE maximum output power is too high.
Observation 2: 46dB ATG BS ACS is enough to meet the coexistence metric for victim ATG BS and Aggressor TN UE scenario.
Observation 3: 33dB ATG UE ACS is enough to meet the coexistence metric for victim ATG UE and Aggressor TN UE/BS scenarios.
Observation 4: 30dB ATG UE ACLR is enough to meet the coexistence metric for victim TN BS and Aggressor ATG UE scenarios.
Observation 5: 30dB ATG UE ACLR and 45dB ATG BS ACLR are enough to meet the coexistence metric for victim TN UE and Aggressor ATG UE/BS scenarios.
Observation 6: Based on current assumption, there are severe cross link interference between ATG BS and TN BS.
Proposal 1: the scenarios related to cross link interference between ATG BS and TN BS can be excluded from R17 ATG WI.
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS




	R4-2302096
	Huawei, HiSilicon
	TP for TR 38.876 to add some coexistence assumption and methodology



Open issues summary
Agenda 9.13.1.
[bookmark: _Hlk127738817]Sub-topic 2-1 Co-existence simulation scenario
The agreements for simulation scenarios are listed as below for information.
Simulation scenarios for ATG coexistence study
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS



[bookmark: _Hlk127781834]Issue 2-1-1: Discuss the following updates for co-existence simulation scenario.
· Proposals
· Option 1: ACLR and ACS for ATG network are suggested to be derived only based on the synchronized scenarios. non-synchronized scenarios with gNB-to-gNB CLI interference are still suggested to be simulated to derive isolation distance. The detailed description are listed in (CMCC 2300788)
· Option 2: The scenarios related to cross link interference between ATG BS and TN BS can be excluded from R17 ATG WI. (Huawei, HiSilicon)
· Option 3: If unsynchronized ATG BS and TN BS are deployed in the same geographical area, it is likely that there can be BS-BS interference and the TN UE-to-ATG UE interference is not expected as the dominant interference scenario. (Ericsson)
· Recommended WF
· Option 1
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	4GHz
	
	Used to derive ACLR and ACS

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Used to simulate isolation distance between ATG network and TN network

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Used to derive ACLR and ACS

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	Used to simulate isolation distance between ATG network and TN network

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	



If above option 1 is approved, it is suggested to discuss following issue
Issue 2-1-2: illustration of isolation distance simulation for non-synchronized scenarios with gNB-to-gNB interference
· Proposals
· Option 1: one illustration of the isolation distance simulation layout is listed as below. (CMCC)
· Option 2: TBA


· Recommended WF
· Taking option 1 as starting point

Sub-topic 2-2 Co-existence network layout
[bookmark: _Hlk127742063]Issue 2-2-1: TN network layout
· Proposals
· [bookmark: _Hlk127865306]Option 1: For co-existence scenarios where the ATG aircraft is flying above the TN cluster, it is proposed that RAN4 considers multiple TN clusters deployed on the ground to cover the ATG aircraft footprint on the ground to evaluate aggregate interference from all TB network instead of a single cluster assumption (Qualcomm)
· Option 2: For scenario 11 (TN BS interfere ATG UE), consider increasing the number of rings in the TN cluster especially for 2GHz with omni-direction (Ericsson)


[bookmark: _Ref127365485]Figure 1 Proposed ATG network layout
Figure Visualization of collocated ATG and TN network deployment (left) front view (right) top view
· Recommended WF
· For the case when TN network interfere ATG UE, it’ suggested to enlarge the numbers of TN cluster.
· FFS about detailed number of TN network cluster.

[bookmark: _Hlk127745787][bookmark: _Hlk127745799][bookmark: _Hlk127864448]Issue 2-2-2: ATG UE dropping methodology
· Proposals
· Option 1: Agree the visualization of the ATG aircraft deployment region with TN cluster is shown in Figure 2 for the front view and Figure 3 for the top view. (Qualcomm)
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[bookmark: _Ref127365487]
Figure 3 Front view of ATG deployment
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Figure 3a) Visualization of front view of ATG and TN network deployment (left) non-collocation (right) collocated.
[bookmark: _Ref127365495][image: Diagram
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Figure 3 Front view of ATG deployment
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Figure 3a) Visualization of Top view of ATG and TN network deployment (left) non-collocated (right) collocated.

· Option 2: (Ericsson)
· The horizontal distribution of ATG UEs is random along a straight line that is aligned with the BS horizontal boresight and intersects the BS 
· The altitude distribution
· When ATG network as victim, ATG UEs are evenly distributed in height (between 3km and 10km), but double check that the extreme case of all aircraft at 3000m does not result in 100% throughput loss 
· When TN network as victim, Check further whether the height makes a significant difference for disturbance to the TN from ATG. Take even height distribution as the baseline.
· Recommended WF
· For horizontal distribution, FFS
· For altitude distribution, it is suggested to be based on ATG UE uniform distribution among 3 to 10km. If time is allowed, it is also suggested to simulate the case that ATG UE fixed at 3km for the scenarios when ATG UE is victim and when ATG UE is aggressor.

[bookmark: _Hlk127880528]Issue 2-2-3: location relationship between ATG BS and TN network for different interference scenario
· Proposals
· Option 1: extend agreements in last meeting into all interference scenarios (CMCC)
· TN(Agressor, DL)->ATG(DL), TN(Agressor, UL)->ATG(DL), ATG(Agressor, UL)-TN(UL), ATG(Agressor, UL)-TN(DL), either ATG BS distant from TN cluster or ATG BS deployed into TN cluster may be the worst case as shown in following fig 4 and fig 5. 
· ATG (Aggressor, DL) –> TN (DL), ATG (Aggressor, DL) -> TN (UL), TN (Aggressor, UL) – >ATG (UL), TN (Aggressor, DL) -> ATG (UL), ATG BS deployed in TN cluster is the worst case as shown in fig 5. 
[image: ]                   [image: ]
Fig 4. ATG BS is distant from TN network                             Fig 5: ATG BS is deployed into Tn network
· Option 2: TBA

· Recommended WF
· Option 1
Issue 2-2-4: Wrap around for TN
· Proposals
· Option 1: Turned off. (Qualcomm)
· Option 2: TBA
· Recommended WF
· TBD
0 Topic #3: Co-existence system parameters and modeling
Agenda item 9.13.1.3. 
0.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300293
	Qualcomm CDMA Technologies
	Proposal 1: For co-existence scenarios where the ATG aircraft is flying above the TN cluster, it is proposed that RAN4 considers multiple TN clusters deployed on the ground to cover the ATG aircraft footprint on the ground instead of a single cluster assumption.  
Observation 1: Based on the agreed network layout in RAN4, a single TN cluster is not sufficient to cover all possibilities of the ATG aircraft locations.
Proposal 2: RAN4 to agree on the ATG region layout shown in Figure 2 and Figure 3.
Proposal 3: For TN network layout, it is proposed that RAN4 adopts similar TN deployment related parameters following TR 38.863 and adjust TN ISD as 750m and 7.5km for urban macro and rural macro deployments, respectively for 2GHz study.  
Proposal 4: RAN4 to consider TN ISD as 500m and 5km for urban macro and rural macro deployments, respectively for 4GHz study.  
Proposal 5: RAN4 to consider all TN UEs as outdoor UEs (i.e., indoor ratio=0%) following TR 38.863.   
Proposal 6: RAN4 to consider the updated list of parameters in Table 1.    
Table 1 Deployment related TN parameters
	
	Urban Macro
	Rural Macro

	ISD in meters
	750
	7500

	BS Antenna height in meters
	25
	30

	UE Outdoor/indoor
	100% Outdoor

	UE height in meter
	1.5
	1.5

	Wrap around
	Turned off
	Turned off




	R4-2300508
	Qualcomm CDMA Technologies
	Proposal 1: RAN4 to further discuss the impact of the extended subarray model at TN BS in terms of the considered parameters, emissions, and antenna pattern above the horizon.   
Observation 1: RAN4 to ensure that the total number of elements for the non-subarray and subarray models are the same.   
Proposal 2: RAN4 to further discuss the Worst cell throughput loss as it is only valid if the locations of the BSs over the simulation realizations is fixed.

	R4-2300788
	CMCC
	Observation 1: there is no intra-system interference when calculate baseline max throughput for victim ATG network, which considers the worst case.
Proposal 1: For following four interference scenarios, either ATG BS isolated from TN cluster or ATG BS deployed into TN cluster may be the worst case as shown in following fig1 and fig 2:
· TN(Agressor, DL)->ATG(DL) 
· TN(Agressor, UL)->ATG(DL) 
· ATG(Agressor, UL)-TN(UL)
· ATG(Agressor, UL)-TN(DL)
Proposal 2: For following four interference scenario, ATG BS deployed in TN cluster is the worst case as shown in fig 2:
· ATG (Aggressor, DL) –> TN (DL)
· ATG (Aggressor, DL) -> TN (UL)
· TN (Aggressor, UL) – >ATG (UL) 
· TN (Aggressor, DL) -> ATG (UL)
Observation 2: there are natural isolation distance between ATG network and TN network for certain operating bands which will be only used for TN network in urban area but in sub-urban or rural area for ATG network.
Proposal 3: ACLR and ACS for ATG network are suggested to be derived only based on the scenarios except for CLI case.
Proposal 4: CLI case are still suggested to be simulated to derive isolation distance to help guide commercial network deployment.
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	4GHz
	
	Used to derive ACLR and ACS

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Used to simulate isolation distance between ATG network and TN network

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Used to derive ACLR and ACS

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	Used to simulate isolation distance between ATG network and TN network

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	




Observation 3: one illustration of the isolation distance simulation layout is listed as below:
[image: ]


	R4-2300789
	CMCC
	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.


	R4-2300790
	CMCC
	ATG co-existence calibration data

	R4-2300805
	CMCC
	TP for TR 38.876 to capture system parameter assumption

	R4-2301730

	ZTE Corporation
	Proposal 1: propose to adopt the following assumptions for ATG CPE. 
ATG UE parameters are given in Table 2.1.1-1
Table 2.1.1-1: ATG UE characteristics for system level simulations
	Characteristics
	CPE
	CPE

	Frequency band
	2.1GHz 
	3.5GHz and 4.9GHz

	Antenna type and configuration
	Omini antenna assumption
	Antenna array assumption : (Note 1) 
 (8x2x2) or  (16x1x2) 

	Polarisation
	Linear: +/-90°X-pol
	Linear: +/-90°X-pol

	Rx Antenna gain 
	0dBi
	5dBi

	Antenna temperature
	290 K
	290 K

	Noise figure
	9 dB
	9 dB

	Tx transmit power
	33dBm per polarization;
36dBm for two polarization;
	26dBm per polarization 


	Tx antenna gain
	0dbi
	5dBi

	NOTE 1: 8 or 16 antenna elements are placed along the aircraft moving direction for the ease of the installation.



Table 2.1.1-2: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
90º for V 

	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


Proposal 2: to the update the conducted power per sub-array as following:
Option 1: non sub-array model
	
	ATG

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.921

	Element gain (dBi) (Note 2)
	7.1

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements

	Number of supported polarizations, P
	2

	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25 for 2GHz;
35 for 4GHz


	Base station maximum coverage angle in the horizontal plane (degrees)
	120

	Base station vertical coverage range (degrees) (Note 1)
	25

	Mechanical uptilt (degrees)
	14 



Option 2: sub-array model
· FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4: 
	Parameter
	Macro urban

	Element gain (dBi) (Note 2)
	6.4

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
65º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna sub-array configuration (Row × Column) 
(Note 4)
	4 × 8 elements

	Horizontal/Vertical radiating sub-array spacing 
	0.5 of wavelength for H, 2.1 of wavelength for V

	Number of element rows in sub-array
	3

	Vertical element separation in sub-array ()
	0.7 of wavelength of V

	Pre-set sub-array down-tilt (degrees)
	3

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per sub-array (dBm) (Note 3) 
	28 for 2GHz
38 for 4GHz

	Base station horizontal coverage range (degrees)
	+/-60

	Base station vertical coverage range (degrees) (Note 1)
	10

	Mechanical up-tilt (degrees) 
	6.5




	R4-2301731

	ZTE Corporation
	Observation 1: based on the initial simulation results in Case 1 and Case 9, it’s sufficient to reuse the legacy FR1 ACLR 45dBc requirement for ATG BS.
Observation 2: based on the initial simulation results in Case 4 and Case 12, it’s sufficient to reuse the legacy FR1 ACS 46dBc requirement for ATG BS.
Observation 3: based on the initial simulation results in Case 2 and Case 10, it should be sufficient to reuse the legacy FR1 UE PC3 ACLR requirement 30dBc requirement for ATG UE.
Observation 4: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.

	R4-2301874
	Ericsson
	Observation 1	Due to the timing advance at the ATG UE, it is possible that ATG UE transmission can occur during DL slots in the TN directly underneath the aircraft and ATG UE reception can occur during UL slots in the TN
Observation 2	It is unlikely that TN (UL) – ATG (DL) interference will be larger than TN(DL)-ATG(DL) interference. This could be double checked with simulations.
Observation 3	It is not expected that the ATG (UL) – TN (DL) interference will cause significant throughput degradation in the TN. This could be double checked with simulations.
Observation 4	If unsynchronized ATG BS and TN BS are deployed in the same geographical area, it is likely that there can be BS-BS interference.

	R4-2301876
	Ericsson
	Proposal 1	When considering degradation towards the ATG network, assume that ATG UEs are evenly distributed in height (between 3km and 10km), but double check that the extreme case of all aircraft at 3000m does not result in 100% throughput loss.
Proposal 2	Check further whether the height makes a significant difference for disturbance to the TN from ATG. Take even height distribution as the baseline.
Proposal 3	The horizontal distribution of ATG UEs is random along a straight line that is aligned with the BS horizontal boresight and intersects the BS.
Proposal 4	State BS and UE power in terms of the sum power on both polarizations.
Proposal 5	ATG and TN BS power is 53dBm at 4GHz and 46dBm at 2GHz over both polarizations.
Proposal 6	Either remove the minimum power assumption, or state that the minimum power will not be reached in the simulation and that the RF requirement will be discussed separately.
Proposal 7	RAN4 should ensure that both 8 column and 1 column victim TN are protected for 2GHz.
Proposal 8	Clarify the UE element vertical beamwidth to be 90 degrees, and the element gain to be 5dB.
Proposal 9	For the UE panel, assume that it is mounted vertically with no downtilt..
Proposal 10	For the UE, either assume a single UE panel pointed at the BS, or alternatively agree on a range of azimuth orientations for the UE and the number of UE panels used to cover the azimuth range.
Proposal 11	Assume 0% indoor TN users.
Proposal 12	Correct ATG BS height to 30m in the TR
Proposal 13	Update the ISD to 7.5km
Proposal 14	Specify whether an SINR target (e.g., 15dB) is met or the power control is based on CL values and only compensates pathloss in the simulation assumptions.
Proposal 15	For scenario 11, consider increasing the number of rings in the TN cluster


	R4-2301877
	Ericsson
	TP to TR 38.876: Update of simulation assumptions

	R4-2301880
	Ericsson
	Observation 1	We expect RF impairments will in practice limit the SNR for ATG to somewhat lower values than those predicted in the calibration, which does not include RF effects.
Observation 2	We expect further discussions for the 4GHz CL results, in order to further align with other companies’ calibration results.

	R4-2302091
	Huawei, HiSilicon
	Observation 1: Based on current assumption about targeted UL SINR, cell radius and pathloss model, the assumed UE maximum output power is too high.
Observation 2: 46dB ATG BS ACS is enough to meet the coexistence metric for victim ATG BS and Aggressor TN UE scenario.
Observation 3: 33dB ATG UE ACS is enough to meet the coexistence metric for victim ATG UE and Aggressor TN UE/BS scenarios.
Observation 4: 30dB ATG UE ACLR is enough to meet the coexistence metric for victim TN BS and Aggressor ATG UE scenarios.
Observation 5: 30dB ATG UE ACLR and 45dB ATG BS ACLR are enough to meet the coexistence metric for victim TN UE and Aggressor ATG UE/BS scenarios.
Observation 6: Based on current assumption, there are severe cross link interference between ATG BS and TN BS.
Proposal 1: the scenarios related to cross link interference between ATG BS and TN BS can be excluded from R17 ATG WI.
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS




	R4-2302096
	Huawei, HiSilicon
	TP for TR 38.876 to add some coexistence assumption and methodology



0.2 Open issues summary
Agenda 9.13.1.
0.2.1 Sub-topic 3-1 deployment related parameters
In previous meeting, it is only approved to simulate rural macro scenario. But it is not sure whether urban macro environment is necessary or not. We should make it clear about the Urban macro scenario necessity.
Issue 3-1-1: urban macro for simulation
· Proposals
· Option 1: yes, including urban macro
· Option 2: no, we only consider rural macro
· Recommended WF
· TBD.

Issue 3-1-2: TN BS ISD
· Proposals
· Option 1: 750m and 7.5km for UMa and RMa 2GHz; 500m and 5km for UMa and RMa 4GHz.  (Qualcomm)
· Option 2: 7.5km for RMa. (Ericsson, CMCC)
· Recommended WF
· 7.5km for Rural Macro for 2GHz, FFS for 4GHz

0.2.2 Sub-topic 3-2 BS RF parameters
Issue 3-2-1: TN BS antenna height
· Proposals
· Option 1: 25m for UMa; 30m for RMa. (Qualcomm)
· Option 2: 30m (Ericsson, CMCC)
· Recommended WF
· 30m for Rural Macro for both 2GHz and 4GHz
· 25m for urban macro for both 2GHz and 4GHz if finally approved to include UMa

[bookmark: _Hlk127910328]Issue 3-2-2: TN and ATG BS conducted power
· Proposals
· Option 1: (CMCC, Ericsson)
· For 2GHz, 46dBm both polarization. 
· For 4GHz, 53dBm both polarization. 
· Option 2: TBA
· Recommended WF
· Option 1

0.2.3 Sub-topic 3-3 UE RF parameters
Issue 3-3-1: outdoor to indoor UE ratio for TN network
· Proposals
· Option 1: All TN UEs as outdoor UEs (i.e., indoor ratio=0%). (Qualcomm, Ericsson, CMCC)
· Recommended WF
· 0% indoor for rural macro.

Issue 3-3-2: TN UE height
· Proposals
· Option 1: 1.5m. (Qualcomm, CMCC)
· Option 2: TBA
· Recommended WF
· Option 1.
Issue 3-3-3: Max output power for 2GHz ATG UE with omni-directional antenna
· Proposals
· Option 1: 33dBm for simulation which is derived based on simulation with 15dB target SNR.  (CMCC)
· Option 2: 33dBm per polarization, 36dBm for two polarization. (ZTE)
· Option 3: The assumed UE maximum output power (40dBm) for 2GHz is too high, based on current assumption about targeted UL SINR, cell radius and pathloss model. (Huawei)
· Recommended WF
· TBD.

Issue 3-3-4: Minimum output power
· Proposals
· Option 1: It is not needed for simulation (CMCC) 
· Option 2: Remove it, or state it will not be reached in the simulation. (Ericsson)
· [bookmark: _Hlk127909321]Recommended WF
· For simulation, minimum output power is not needed.
Issue 3-3-5: UL target SNR
During the offline discussion, 15dB target SNR is suggested.
· Proposals
· Option 1: Specify whether an SINR target (e.g., 15dB) is met or the power control is based on CL values and only compensates pathloss in the simulation assumptions (Ericsson) 
Moderator note: this is provided by Ericsson in R4-2301876, The legacy power control formula only compensates pathloss and does not ensure that the SINR target is met if the interference is higher than the noise level.
· Option 2: TBA
· Recommended WF
· 15 dB-target SNR for simulation is based on CL values and only compensates pathloss in the simulation assumptions




0.2.4 Sub-topic 3-4 ATG UE Antenna and beamforming pattern modelling
Issue 3-4-1: location and orientation for ATG UE antenna
· Proposals
· Option 1: Deployed on the abdomen of airplane, along the direction of flight route and point downwards. (CMCC)
· Option 2: Assume UE panel is mounted vertically with no downtilt. (Ericsson)
· Recommended WF
· Deployed on the abdomen of airplane and along the direction of flight route
· Assume UE panel is mounted vertically with no downtilt.
Issue 3-4-2: ATG UE azimuth coverage range
· Proposals
· Option 1: either assume a single UE panel pointed at the BS (Ericsson)
· Option 2: alternatively agree on a range of azimuth orientations for the UE and the number of UE panels used to cover the azimuth range. (Ericsson)
· Recommended WF
· TBD.

Issue 3-4-3: ATG UE antenna configuration for 4GHz which should be updated from last meeting agreement
· Option 1: as below and the updates are highlighted into yellow. (CMCC, Ericsson and ZTE)
	
	parameter
	

	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



· Option 2: TBA
· Recommended WF
· Option 1.

0.2.5 Sub-topic 3-5 TN and ATG BS Antenna and beamforming pattern modelling

Issue 3-5-1: conducted power per antenna element for TN and ATG BS
· Proposals
· Option 1: (CMCC)
· For 2GHz, 25dBm per antenna element for non-sub array and 28dBm per antenna sub-array for sub-array. 
· For 4GHz, 32dBm per antenna element for non-sub array and 35dBm per antenna sub-array for sub-array. 
· Option 2: (ZTE)
· For 2GHz, 25dBm per antenna element for non-sub array and 28dBm per antenna sub-array for sub-array. 
· For 4GHz, 35dBm per antenna element for non-sub array and 38dBm per antenna sub-array for sub-array. 
· Recommended WF
· If finally approved 53dBm dual polarization, option 1;
· If finally approved 56dBm dual polarization, option 2;

Issue 3-5-2: number of TN BS antenna columns for 2GHz
Moderator note: for 2GHz TN BS, previous agreement is 8(rows)*8(columns) for non-sub array and 4(rows)*8(columns) for sub-array.
· Proposals
· Option 1: Ensure that both 8 column and 1 column victim TN are protected for 2GHz. (Ericsson) 
· Option 2: TBA
· Recommended WF
· TBD

Until now, there is no TN antenna configuration agreements.
Issue 3-5-3: TN BS antenna configuration
· Proposals
· Option 1: reusing the same antenna configuration as defined for ATG BS except for the mechanical uptilt. The mechanical down-tilt for TN BS is suggested as 3 degree for rural macro. 
· Option 2: RAN4 to further discuss the impact of the extended subarray model at TN BS in terms of the considered parameters, emissions, and antenna pattern above the horizon (Qualcomm Incorporated)
· Recommended WF
· TN BS antenna configuration reuse the same antenna configuration as defined for ATG BS except for the mechanical uptilt. The mechanical down-tilt for TN BS is suggested as 3 degree for rural macro.
· Companies can choose either non-sub array or sub-array antenna configuration (agreements in last meeting)
· If sub-array is chosen, the CL between TN BS and ATG UE should also be provided for calibration purpose to help find out the impact of extended sub-array model side-lobe at sky.

Issue 3-5-4: alignment of total number of elements for subarray and non-sub array models
· Proposals
· Option 1: RAN4 to ensure that the total number of elements for the non-subarray and subarray models are the same. (Qualcomm Incorporated)
· Option 2: total antenna number is not needed to be aligned between subarray and non-subarray.
· Recommended WF
If option 1 is supported, please provide updated antenna element number configuration for sub-array and non-sub-array. Current antenna configuration is 8*8*2 for sub-array and 4*8*3*2 for non-sub-array.
· TBD.

0.2.6 Sub-topic 3-6 performance metric
Two performance metrics for co-existence were agreed during RAN4#105, namely, average, and worst-case throughput loss. The latter definition, is as follows: 
	Worst cell throughput loss: Here the throughput statistics are collected for each of 57 cells (corresponding to 19 sites) of the TN deployment. Then the cell with the highest throughput loss is selected for presentation. This metric has been added to complement the preliminary analysis making the system robust and capable of handling all worst-case scenarios.



Issue 3-6: worst cell throughput loss or 5% cell throughput loss 
· Proposals
· Option 1: 5% cell throughput loss
· Option 2: worst cell throughput loss
Moderator note: this is provided by Qualcomm, in R4-2300508. In case RAN4 agrees on multiple cluster deployment, it is not meaningful for worst cell throughput since the spatial randomization would enforce us to revert to the legacy average and 5% throughput loss performance.
· Recommended WF
· Based on the conclusion of TN cluster number
· If only one TN cluster in simulation, option 2
· If multiple TN cluster in simulation, option 1
0.2.7 Sub-topic 3-7 TP
Following lists the TPs provided in this meeting.
For TN Network Layout: R4- 2301877. (Ericsson)
For system parameters: R4- 2301877. (Ericsson) and R4-2300805. (CMCC)
For Antenna and beamforming pattern modelling:  R4- 2301877. (Ericsson)
For ACLR and ACS modelling:  R4- 2302096. (Huawei)
For ATG UL TPC: R4- 2302096. (Huawei)
For Co-existence simulation methodology: R4- 2302096. (Huawei)
1 Topic #3: Simulation results
Agenda item 9.13.1.4. 
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300293
	Qualcomm CDMA Technologies
	Proposal 1: For co-existence scenarios where the ATG aircraft is flying above the TN cluster, it is proposed that RAN4 considers multiple TN clusters deployed on the ground to cover the ATG aircraft footprint on the ground instead of a single cluster assumption.  
Observation 1: Based on the agreed network layout in RAN4, a single TN cluster is not sufficient to cover all possibilities of the ATG aircraft locations.
Proposal 2: RAN4 to agree on the ATG region layout shown in Figure 2 and Figure 3.
Proposal 3: For TN network layout, it is proposed that RAN4 adopts similar TN deployment related parameters following TR 38.863 and adjust TN ISD as 750m and 7.5km for urban macro and rural macro deployments, respectively for 2GHz study.  
Proposal 4: RAN4 to consider TN ISD as 500m and 5km for urban macro and rural macro deployments, respectively for 4GHz study.  
Proposal 5: RAN4 to consider all TN UEs as outdoor UEs (i.e., indoor ratio=0%) following TR 38.863.   
Proposal 6: RAN4 to consider the updated list of parameters in Table 1.    
Table 1 Deployment related TN parameters
	
	Urban Macro
	Rural Macro

	ISD in meters
	750
	7500

	BS Antenna height in meters
	25
	30

	UE Outdoor/indoor
	100% Outdoor

	UE height in meter
	1.5
	1.5

	Wrap around
	Turned off
	Turned off




	R4-2300508
	Qualcomm CDMA Technologies
	Proposal 1: RAN4 to further discuss the impact of the extended subarray model at TN BS in terms of the considered parameters, emissions, and antenna pattern above the horizon.   
Observation 1: RAN4 to ensure that the total number of elements for the non-subarray and subarray models are the same.   
Proposal 2: RAN4 to further discuss the Worst cell throughput loss as it is only valid if the locations of the BSs over the simulation realizations is fixed.

	R4-2300788
	CMCC
	Observation 1: there is no intra-system interference when calculate baseline max throughput for victim ATG network, which considers the worst case.
Proposal 1: For following four interference scenarios, either ATG BS isolated from TN cluster or ATG BS deployed into TN cluster may be the worst case as shown in following fig1 and fig 2:
· TN(Agressor, DL)->ATG(DL) 
· TN(Agressor, UL)->ATG(DL) 
· ATG(Agressor, UL)-TN(UL)
· ATG(Agressor, UL)-TN(DL)
Proposal 2: For following four interference scenario, ATG BS deployed in TN cluster is the worst case as shown in fig 2:
· ATG (Aggressor, DL) –> TN (DL)
· ATG (Aggressor, DL) -> TN (UL)
· TN (Aggressor, UL) – >ATG (UL) 
· TN (Aggressor, DL) -> ATG (UL)
Observation 2: there are natural isolation distance between ATG network and TN network for certain operating bands which will be only used for TN network in urban area but in sub-urban or rural area for ATG network.
Proposal 3: ACLR and ACS for ATG network are suggested to be derived only based on the scenarios except for CLI case.
Proposal 4: CLI case are still suggested to be simulated to derive isolation distance to help guide commercial network deployment.
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	4GHz
	
	Used to derive ACLR and ACS

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Used to simulate isolation distance between ATG network and TN network

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Used to derive ACLR and ACS

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	Used to simulate isolation distance between ATG network and TN network

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	




Observation 3: one illustration of the isolation distance simulation layout is listed as below:
[image: ]


	R4-2300789
	CMCC
	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.


	R4-2300790
	CMCC
	ATG co-existence calibration data

	R4-2300805
	CMCC
	TP for TR 38.876 to capture system parameter assumption

	R4-2301730

	ZTE Corporation
	Proposal 1: propose to adopt the following assumptions for ATG CPE. 
ATG UE parameters are given in Table 2.1.1-1
Table 2.1.1-1: ATG UE characteristics for system level simulations
	Characteristics
	CPE
	CPE

	Frequency band
	2.1GHz 
	3.5GHz and 4.9GHz

	Antenna type and configuration
	Omini antenna assumption
	Antenna array assumption : (Note 1) 
 (8x2x2) or  (16x1x2) 

	Polarisation
	Linear: +/-90°X-pol
	Linear: +/-90°X-pol

	Rx Antenna gain 
	0dBi
	5dBi

	Antenna temperature
	290 K
	290 K

	Noise figure
	9 dB
	9 dB

	Tx transmit power
	33dBm per polarization;
36dBm for two polarization;
	26dBm per polarization 


	Tx antenna gain
	0dbi
	5dBi

	NOTE 1: 8 or 16 antenna elements are placed along the aircraft moving direction for the ease of the installation.



Table 2.1.1-2: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
90º for V 

	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


Proposal 2: to the update the conducted power per sub-array as following:
Option 1: non sub-array model
	
	ATG

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.921

	Element gain (dBi) (Note 2)
	7.1

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements

	Number of supported polarizations, P
	2

	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25 for 2GHz;
35 for 4GHz


	Base station maximum coverage angle in the horizontal plane (degrees)
	120

	Base station vertical coverage range (degrees) (Note 1)
	25

	Mechanical uptilt (degrees)
	14 



Option 2: sub-array model
· FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4: 
	Parameter
	Macro urban

	Element gain (dBi) (Note 2)
	6.4

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
65º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna sub-array configuration (Row × Column) 
(Note 4)
	4 × 8 elements

	Horizontal/Vertical radiating sub-array spacing 
	0.5 of wavelength for H, 2.1 of wavelength for V

	Number of element rows in sub-array
	3

	Vertical element separation in sub-array ()
	0.7 of wavelength of V

	Pre-set sub-array down-tilt (degrees)
	3

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per sub-array (dBm) (Note 3) 
	28 for 2GHz
38 for 4GHz

	Base station horizontal coverage range (degrees)
	+/-60

	Base station vertical coverage range (degrees) (Note 1)
	10

	Mechanical up-tilt (degrees) 
	6.5




	R4-2301731

	ZTE Corporation
	Observation 1: based on the initial simulation results in Case 1 and Case 9, it’s sufficient to reuse the legacy FR1 ACLR 45dBc requirement for ATG BS.
Observation 2: based on the initial simulation results in Case 4 and Case 12, it’s sufficient to reuse the legacy FR1 ACS 46dBc requirement for ATG BS.
Observation 3: based on the initial simulation results in Case 2 and Case 10, it should be sufficient to reuse the legacy FR1 UE PC3 ACLR requirement 30dBc requirement for ATG UE.
Observation 4: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.

	R4-2301874
	Ericsson
	Observation 1	Due to the timing advance at the ATG UE, it is possible that ATG UE transmission can occur during DL slots in the TN directly underneath the aircraft and ATG UE reception can occur during UL slots in the TN
Observation 2	It is unlikely that TN (UL) – ATG (DL) interference will be larger than TN(DL)-ATG(DL) interference. This could be double checked with simulations.
Observation 3	It is not expected that the ATG (UL) – TN (DL) interference will cause significant throughput degradation in the TN. This could be double checked with simulations.
Observation 4	If unsynchronized ATG BS and TN BS are deployed in the same geographical area, it is likely that there can be BS-BS interference.

	R4-2301876
	Ericsson
	Proposal 1	When considering degradation towards the ATG network, assume that ATG UEs are evenly distributed in height (between 3km and 10km), but double check that the extreme case of all aircraft at 3000m does not result in 100% throughput loss.
Proposal 2	Check further whether the height makes a significant difference for disturbance to the TN from ATG. Take even height distribution as the baseline.
Proposal 3	The horizontal distribution of ATG UEs is random along a straight line that is aligned with the BS horizontal boresight and intersects the BS.
Proposal 4	State BS and UE power in terms of the sum power on both polarizations.
Proposal 5	ATG and TN BS power is 53dBm at 4GHz and 46dBm at 2GHz over both polarizations.
Proposal 6	Either remove the minimum power assumption, or state that the minimum power will not be reached in the simulation and that the RF requirement will be discussed separately.
Proposal 7	RAN4 should ensure that both 8 column and 1 column victim TN are protected for 2GHz.
Proposal 8	Clarify the UE element vertical beamwidth to be 90 degrees, and the element gain to be 5dB.
Proposal 9	For the UE panel, assume that it is mounted vertically with no downtilt..
Proposal 10	For the UE, either assume a single UE panel pointed at the BS, or alternatively agree on a range of azimuth orientations for the UE and the number of UE panels used to cover the azimuth range.
Proposal 11	Assume 0% indoor TN users.
Proposal 12	Correct ATG BS height to 30m in the TR
Proposal 13	Update the ISD to 7.5km
Proposal 14	Specify whether an SINR target (e.g., 15dB) is met or the power control is based on CL values and only compensates pathloss in the simulation assumptions.
Proposal 15	For scenario 11, consider increasing the number of rings in the TN cluster


	R4-2301877
	Ericsson
	TP to TR 38.876: Update of simulation assumptions

	R4-2301880
	Ericsson
	Observation 1	We expect RF impairments will in practice limit the SNR for ATG to somewhat lower values than those predicted in the calibration, which does not include RF effects.
Observation 2	We expect further discussions for the 4GHz CL results, in order to further align with other companies’ calibration results.

	R4-2302091
	Huawei, HiSilicon
	Observation 1: Based on current assumption about targeted UL SINR, cell radius and pathloss model, the assumed UE maximum output power is too high.
Observation 2: 46dB ATG BS ACS is enough to meet the coexistence metric for victim ATG BS and Aggressor TN UE scenario.
Observation 3: 33dB ATG UE ACS is enough to meet the coexistence metric for victim ATG UE and Aggressor TN UE/BS scenarios.
Observation 4: 30dB ATG UE ACLR is enough to meet the coexistence metric for victim TN BS and Aggressor ATG UE scenarios.
Observation 5: 30dB ATG UE ACLR and 45dB ATG BS ACLR are enough to meet the coexistence metric for victim TN UE and Aggressor ATG UE/BS scenarios.
Observation 6: Based on current assumption, there are severe cross link interference between ATG BS and TN BS.
Proposal 1: the scenarios related to cross link interference between ATG BS and TN BS can be excluded from R17 ATG WI.
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS




	R4-2302096
	Huawei, HiSilicon
	TP for TR 38.876 to add some coexistence assumption and methodology



1.2 Open issues summary
Agenda 9.13
1.2.1 Sub-topic 4-1 calibration results
During offline discussion, some calibration results are collected from CMCC, ZTE, Qualcomm, CATT, Huawei, Ericsson. But it seems minority is un-aligned, e.g. for 4GHz CL. Moderator will apply for one tdoc number to collect all companies calibration results provided during offline discussion. Any new/updated calibration results are welcome in this meeting and you can directly send out in this email thread. Moderator will capture them into the tdoc.
Considering we need to further discuss simulation layout, scenario and parameters in this meeting. the work plan for co-existence simulation is suggested to be updated as that we finish simulation assumption in this meeting and delay the deadline for calibration until the end of RAN4 #106-bis e-meeting. 

1.2.2 Sub-topic 4-2 preliminary simulation results
Now it’s not mature to discuss simulation results, following summarize observations from companies’ preliminary results for information:
Issue 4-2: some observations based on simulation results
· Option 1: We expect RF impairments will in practice limit the SNR for ATG to somewhat lower values than those predicted in the calibration, which does not include RF effects. (Ericsson)
· Option 2: legacy BS and UE ACLR and ACS requirements are enough for synchronized scenarios
· Option 1-1: based on the initial simulation results in Case 1 and Case 9, it’s sufficient to reuse the legacy FR1 ACLR 45dBc requirement for ATG BS. based on the initial simulation results in Case 4 and Case 12, it’s sufficient to reuse the legacy FR1 ACS 46dBc requirement for ATG BS. based on the initial simulation results in Case 2 and Case 10, it should be sufficient to reuse the legacy FR1 UE PC3 ACLR requirement 30dBc requirement for ATG UE. based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE. (ZTE)
· Option 1-2: 46dB ATG BS ACS is enough to meet the coexistence metric for victim ATG BS and Aggressor TN UE scenario. 33dB ATG UE ACS is enough to meet the coexistence metric for victim ATG UE and Aggressor TN UE/BS scenarios. 30dB ATG UE ACLR is enough to meet the coexistence metric for victim TN BS and Aggressor ATG UE scenarios. 30dB ATG UE ACLR and 45dB ATG BS ACLR are enough to meet the coexistence metric for victim TN UE and Aggressor ATG UE/BS scenarios. (huawei)
· Option 3: legacy BS and UE ACLR and ACS requirements are not enough for non-synchronized scenarios
· There are severe cross link interference between ATG BS and TN BS. (Huawei)
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