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Background
RAN#96 meeting approved RP-221369 Revised WID on Air-to-ground network for NR in Rel-18. The agreements and open issues are captured in this way forward. 

Previous agreed WFs are R4-2217736, R4-2220542, R4-2303573 and R4-2306607

Following list the timeline approved in last meeting.
	date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	Deadline for official calibration phase, note 1
deadline for completeness of all assumptions for 1st priority

	2023-05
	RAN4#107
	deadline for collection of simulation results for 1st priority
conclude ACLR/ACS for ATG BS and UE based on 1st priority scenarios
deadline for completeness of all assumptions

	2023-08
	RAN4#108
	other co-existence related requirements discussion based on co-existence results
conclude isolation distance for 2nd priority non-synchronized scenario

	2023-10
	RAN4#108 bis
	conclude co-existence related RF requirements

	2023-12
	RAN4#109
	final results check and summarizing 
CR drafting

	Note 1: companies that doesn’t show calibration results until this meeting could also provide final simulation in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies. After RAN4 #106bis meeting, it’s also OK to update the data that would be captured into final TR.
Note 2: “TR drafting” is ongoing in RAN4 #106bis meeting and could continue through the whole WI. TPs should only be made for issues that are already decided.


Way Forwards

Sub-topic 1-1 isolation distance definition for non-synchronized case.
Issue 1-1-1: isolation distance definition for non-synchronized case
Way forwards：
Option 1: between ATG BS and centre of the TN cluster
Option 2: between ATG BS and the nearest TN BS

Recommended WF:

Option 2.

Issue 1-1-2: step size of isolation distance
Recommended WF:

Isolation distance granularity is suggested as integer km
Sub-topic 1-2: non-synchronized layout
Recommended way forwards：

For case 1: TN and ATG network coverage is overlapping.

The ATG BS sector should be pointing towards at nearest TN sector in azimuth
Nearest TN sector antenna panel mechanically point at ATG BS in azimuth but electrically point at UE which is random in 120degree horizontal coverage 
The ATG BS point at ATG UE and ATG UE is dropped at a minimum distance to the ATG BS of 20 km in the non-subarray case and of 50 km in the subarray case and a maximum distance of 100 km.  . 
ATG BS, ATG UE and TN cluster center are in the straight line.
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Fig 1: front view of non-synchronized scenarios case 1
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Fig 1: top view of non-synchronized scenarios case 1

For case 2: TN and ATG network coverage is non-overlapping.

Nearest TN sector antenna panel mechanically point at ATG BS in azimuth but electrically point at UE which is random in 120degree horizontal coverage 

The ATG BS point at ATG UE

Following candidate degree value in azimuth between ATG BS boresight line and nearest boresigh in azimuth
30, 60 degree
The ATG BS point at ATG UE and ATG UE is dropped at a minimum distance to the ATG BS of 20 km in the non-subarray case and of 50 km in the subarray case and a maximum distance of 100 km..

ATG BS and ATG are in straight line. 
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Fig 4: front view of non-synchronized scenarios case 2
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Fig 5: top view of non-synchronized scenarios case 2

Sub-topic 1-3: test metric for non-synchronized layout
Recommended WF:
When TN gNB as victim, only focus on the TN sector with worst throughput loss, 5% and 50% among all drops
When ATG gNB as victim, 5% and 50% among all drops.
Sub-topic 1-4: non-synchronized scenario
Recommended WF:
there is no need to consider ATG UE - TN UE CLI because ATG BS - TN BS CLI is the dominate interference. Isolation distance for non-synchronized case is only derived from ATG BS- TN BS CLI.
updated scenario as below
Table 6.1-1: 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
	4GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	Phase 1

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

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Phase 2

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	Phase 2

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	Phase 2

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	Phase 2

	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
	Phase 2

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


Sub-topic 2-1 the necessity of synchronized ATG network and TN

Recommended WF: Wait for final non-synchronized isolation distance conclusion
Sub-topic 2-2 Impact of the number of TN BS columns for synchronized scenario

Way Forwards: 

Option 1: RAN4 to consider both one- and eight-column TN BS arrays and select the worst case for setting ATG network ACLR/ACS requirements. (Ericsson, R4-2308534)
Option 2: RAN4 conclude ACLR/ACS requirement based on eight-column TN in this meeting, if time allows, further check in next meeting whether one-column will conclude the same requirements or not. 
Option 3: RAN4 confirm that final ACLR/ACS requirement applies for both one-column and eight-column case in this meeting. Simulation results from both one-column and eight-column could be captured into final TR. 
Recommended WF:

Option 3
Sub-topic 2-3 subarray and non-subarray configurations for synchronized scenario

Way Forwards: 

Option 1: RAN4 confirm that final ACLR/ACS requirement applies for both subarray and non-subarray configurations in this meeting. Simulation results from both subarray and non-subarray could be captured into final TR. 
Option 2: RAN4 conclude ACLR/ACS requirement based on non-sub-array in this meeting, if time allows, further check in next meeting whether non sub-array will conclude the same requirements or not.
 .
Recommended WF:

Option 1
Sub-topic 2-4 Impact of ATG UE antenna for synchronized scenario

Way Forwards: 

Option 1: RAN4 confirm that final ACLR/ACS requirement applies for both 16*1 and 8*2 ATG UE configurations in this meeting. Simulation results from both 16*1 and 8*2 ATG UE configuration could be captured into final TR. .
Option 2: RAN4 conclude ACLR/ACS requirement based on 16*1 array in this meeting, if time allows, further check in next meeting whether 8*2 will conclude the same requirements or not. 
 .
Recommended WF:

Option 1
Sub-topic 3-1 template of simulation results
Way Forwards: 

Companies are encouraged to provide simulation results on top of following template to captured into TR
One table per scenario
Both table and plot are suggested to collect simulation results.
following show the template plot
X axis is ATG BS/UE ACLR/ACS (as appropriate) to make it easier to directly read off from the plots that meets the 5% throughput loss requirement.
Y axis is the throughput loss the ATG BS/UE ACLR/ACS value 
Following table 1 show the template table
Table 1: template table to collect simulation results
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) assuming the same ACLR and ACS as TN

	
	
	
	Maximum distance between ATG BS and ATG UE

	
	
	
	100 km
	300 km

	[Company 1]

	Non-Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	

	
	
	5% of users within the cell with largest throughput loss for the case of TN UL victim note 1
	
	

	
	
	Average of all users within the cell with largest throughput loss for the case of TN UL victim note 1
	
	

	
	Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	

	
	
	5% of users within the cell with largest throughput loss for the case of TN UL victim note 1
	
	

	
	
	Average of all users within the cell with largest throughput loss for the case of TN UL victim note 1
	
	

	Note 1: only applicable for scenario 2 and 10


Sub-topic 3-2 ACLR/ACS based on simulation results

Issue 3-2-1: ATG BS ACLR / ACS
Agreement at BS session:

45dBc ACLR and 46dBc ACS for ATG BS, the same value as TN gNB
Issue 3-2-1: ATG UE ACLR / ACS
Recommended WF:

30dBc ACLR and [33dBc] ACS for ATG UE.

Moderator note: according to the summary of all simulation results, it seems 33dB ACS will introduce a little larger degradation than 5% for scenario 3 and 11. So maybe the value could be listed into bracket in this meeting. We need to further check and list some information into final TR why reuse the same value as TN UE since there is a little larger degradation than 5%. 
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