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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 8.13.1 and 8.13. According to the agreed timeline during last meeting, the target of this meeting is to finish the collection of simulation results for non-synchronization case.
Topic #1: Simulation assumption
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311263
	Ericsson
	Updated co-existence simulation results for synchronized scenarios.
In this document, we present our updated co-existence simulation results for synchronized scenarios on the agreed template [2] which will further be used to formulate the TP consisting of results from all the companies [4]

	R4-2311264
	Ericsson
	Co-existence simulation results for non-synchronized scenarios
Observation 1	The overlapping coverage case with a boresight angle of zero degrees is the worst case.
Observation 2	The non-overlapping coverage cases, with boresight angles of, e.g., thirty and sixty degrees are unrealistic to design for since in reality (both TN and ATG) operators do not have control on which direction the traffic is coming from.
Observation 3	Assuming ATG traffic always coming from the same direction (i.e., ATG UEs flying in a straight line) might be too simplistic and real deployments will likely experience larger degradation than observed in the simulations for thirty and sixty degrees.
Observation 4	In the simulation of unsynchronized scenarios, where we aim to determine the isolation distance required between an actual TN BS and a ATG BS, wrap around in the TN does not make sense because what we are actually modeling is the absence of a network.
Observation 5	For the cases where the ATG BS is the victim, i.e., scenarios 7 and 14, the isolation distance that needs to be maintained between TN and ATG BSs is unreasonable large, and the possibilities of future deployments are extremely slim.
Observation 6	For the case where the TN BS is the victim, i.e., scenario 5, the isolation distance needs to be up to 32 km.
Observation 7	TN and ATG synchronization implies that the UL and DL slots need to be the same between TN BSs and ATG BSs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Wrap around shall not be used in unsynchronized co-existence simulations.
Proposal 2	TN and ATG synchronization is necessary to avoid unfeasible isolation distances.

	R4-2311265
	Ericsson
	TP to TR 38.876: Extra results of co-existence synchronized scenarios in Annexure

	R4-2311266
	Ericsson
	TP to TR 38.876: Addition of Co-existence simulation results for Synchronized Scenarios

	R4-2311267
	Ericsson
	Excel template to collect Non-synchronized scenario simulation results

	R4-2311641
	CATT
	From the above simulation results, 20 km isolation distance is needed.
We will provide more results in next RAN4 meeting.

	R4-2311816
	CMCC
	Observation 1: for 4GHz ATG DL interfering TN UL case, when 0 degree is assumed, isolation distance is 7km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 2: for 4GHz ATG DL interfering TN UL case, when 30 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 3: for 4GHz ATG DL interfering TN UL case, when 60 degree is assumed, isolation distance is 3km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 4: for 4GHz TN DL interfering ATG UL case, when 0 degree is assumed, isolation distance is 9km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 5: for 4GHz TN DL interfering ATG UL case, when 30 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 6: for 4GHz TN DL interfering ATG UL case, when 60 degree is assumed, isolation distance is 3km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 7: for 2GHz TN DL interfering ATG UL case, when 0 degree is assumed, isolation distance is 12km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.
Observation 8: for 2GHz TN DL interfering ATG UL case, when 30 degree is assumed, isolation distance is 0km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.
Observation 9: for 2GHz TN DL interfering ATG UL case, when 60 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.

	R4-2312291
	CMCC
	Draft TR for post meeting approval to collect all approved TP in this meeting.

	R4-2312960
	Huawei, HiSilicon
	Observation 1: A, B and C sites are the nearest TN BSs for case 1, case 2 and case 3 respectively.
Proposal 1: If observation 1 is not RAN4’s common understanding, RAN4 need to further discuss which BS site is the nearest TN BS for case1, 2 and 3 respectively.
Proposal 2: RAN4 should clarify what the worst throughput loss mean and whether it’s the maximum value of LossACI, which is calculated by the following formula.


Observation 2: current test metric for non-synchronized scenario 13 result that it’s very impossible to achieve the reasonable isolation distance. The test metric for scenario 13 and 7 need to be further discussed.
Proposal 3: 900m ISD is proposed for 4GHz non-synchronized scenario 5 and 7.

	R4-2312961
	Huawei, HiSilicon
	Simulation result for ATG Synchronized scenarios based on latest template
Proposal 1: the ATG ACLR and ACS requirements are proposed in the following table.
Table 2 Agreed ATG ACLR and ACS values based on synchronized scenarios
	ATG
	Values

	BS
	ACLR
	45

	
	ACS
	46

	UE
	ACLR
	30

	
	ACS
	33




	R4-2313168
	ZTE Corporation
	Proposal 1: to reuse the FR1 TN ACLR and ACS requirement for ATG BS.
Proposal 2: to reuse the FR1 TN PC3 UE ACLR and ACS requirement for ATG CPE.
Observation 1: for Case 5 with overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 20km.
Observation 2a: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 3km with 30 degree angle shift.
Observation 2b: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.
Observation 3: for Case 7 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 4a: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 9km with 30 degree angle shift.
Observation 4b: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 6km with 60 degree angle shift.
Observation 5: for Case 11 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 6a: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 10km with 30 degree angle shift.
Observation 6b: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.

	R4-2313217
	Qualcomm CDMA Technologies
	Proposal 1: For ATG UE ACS, it is sufficient to reuse the legacy FR1 UE ACS of 33dB for ATG UE.

Observation 1: For case 5, where TN UL is a victim and ATG DL is aggressor, large isolation distance or higher ATG BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Proposal 2: RAN4 to consider only synchronized operation of TN and ATG deployments to avoid either large isolation distance or high ACIR values. 



Open issues summary
Sub-topic 1-1 the necessity of synchronized ATG network and TN
Issue 1-1: the necessity of synchronized ATG network and TN
· Proposals
· [bookmark: _Toc142642978][bookmark: _Toc142642976]Option 1: TN and ATG synchronization is necessary to avoid unfeasible isolation distances. TN and ATG synchronization implies that the UL and DL slots need to be the same between TN BSs and ATG BSs. 
· Option 2: TBD
· Recommended WF
· Wait for conclusion of non-synchronized scenario.

Sub-topic 1-2 wrap around assumption of TN for non-synchronized
Issue 1-2: wrap around in TN for unsynchronized scenarios
· Proposals
· [bookmark: _Toc142642977]Option 1: Wrap around shall not be used in unsynchronized co-existence simulations. (Ericsson)
· [bookmark: _Toc142642973]In the simulation of unsynchronized scenarios, where we aim to determine the isolation distance required between an actual TN BS and a ATG BS, wrap around in the TN does not make sense because what we are actually modeling is the absence of a network.
· Option 2: TBD
· Recommended WF
· Option 1.

Sub-topic 1-3 metric
	Agreement:
· [bookmark: _Hlk141889527]When TN gNB as victim, only focus on the TN sector with worst throughput loss, 5% and mean among all drops
· When ATG gNB as victim, 5% and mean among all drops.



[bookmark: OLE_LINK3][bookmark: _Hlk135146135]Issue 1-3: clarification of metric for TN gNB as victim
· Proposals
· Option 1: RAN4 should clarify what the worst throughput loss mean and whether it’s the maximum value of LossACI, which is calculated by the following formula. (Huawei)

· Option 2: TBA
· Recommended WF
· The TN cell with worst throughput loss is the cell with maximum value of LossACI 
· 
Sub-topic 1-4 nearest TN BS assumption for different deployment case

Issue 1-4: nearest TN BS assumption for different deployment case
· Proposals
· Option 1: A, B and C sites are the nearest TN BSs for case 1, case 2 and case 3 respectively (Huawei). 
[bookmark: _Hlk141974092]For Case 1: (Angle between ATG BS boresight and nearest TN BS boresight in azimuth is zero)
[image: ]
Figure 1 network layout for Case 1 
For Case 2: (Angle between ATG BS boresight and nearest TN BS boresight in azimuth are 30 degrees.)
[image: ]
Figure 2 network layout for Case 2
For Case 3: (Angle between ATG BS boresight and nearest TN BS boresight in azimuth are 60 degrees.)
[image: ]
Figure 3 network layout for Case 3

· Recommended WF
· Option 1 is the common understanding.
Sub-topic 1-5 ISD assumption for 4GHz non-synchronized scenario 5 and 7

Issue 1-5: ISD assumption
· Proposals
· Option 1: 900m ISD is proposed for 4GHz non-synchronized scenario 5 and 7. (Huawei)
· For scenario 5, if 3500m ISD is assumed for 4GHz, it seems that the throughput loss is smaller than 5% without any isolation distance. However, if the ISD 3500m for 4GHz is decreased, the throughput loss can’t be ignored.
· Recommended WF
· Further check whether the issue proposed from Huawei is the common issue.
0 Topic #2: Simulation results of synchronized scenario
Main technical topic overview. The structure can be done based on sub-agenda basis. 
0.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311263
	Ericsson
	Updated co-existence simulation results for synchronized scenarios.
In this document, we present our updated co-existence simulation results for synchronized scenarios on the agreed template [2] which will further be used to formulate the TP consisting of results from all the companies [4]

	R4-2311264
	Ericsson
	Co-existence simulation results for non-synchronized scenarios
Observation 1	The overlapping coverage case with a boresight angle of zero degrees is the worst case.
Observation 2	The non-overlapping coverage cases, with boresight angles of, e.g., thirty and sixty degrees are unrealistic to design for since in reality (both TN and ATG) operators do not have control on which direction the traffic is coming from.
Observation 3	Assuming ATG traffic always coming from the same direction (i.e., ATG UEs flying in a straight line) might be too simplistic and real deployments will likely experience larger degradation than observed in the simulations for thirty and sixty degrees.
Observation 4	In the simulation of unsynchronized scenarios, where we aim to determine the isolation distance required between an actual TN BS and a ATG BS, wrap around in the TN does not make sense because what we are actually modeling is the absence of a network.
Observation 5	For the cases where the ATG BS is the victim, i.e., scenarios 7 and 14, the isolation distance that needs to be maintained between TN and ATG BSs is unreasonable large, and the possibilities of future deployments are extremely slim.
Observation 6	For the case where the TN BS is the victim, i.e., scenario 5, the isolation distance needs to be up to 32 km.
Observation 7	TN and ATG synchronization implies that the UL and DL slots need to be the same between TN BSs and ATG BSs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Wrap around shall not be used in unsynchronized co-existence simulations.
Proposal 2	TN and ATG synchronization is necessary to avoid unfeasible isolation distances.

	R4-2311265
	Ericsson
	TP to TR 38.876: Extra results of co-existence synchronized scenarios in Annexure

	R4-2311266
	Ericsson
	TP to TR 38.876: Addition of Co-existence simulation results for Synchronized Scenarios

	R4-2311267
	Ericsson
	Excel template to collect Non-synchronized scenario simulation results

	R4-2311641
	CATT
	From the above simulation results, 20 km isolation distance is needed.
We will provide more results in next RAN4 meeting.

	R4-2311816
	CMCC
	Observation 1: for 4GHz ATG DL interfering TN UL case, when 0 degree is assumed, isolation distance is 7km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 2: for 4GHz ATG DL interfering TN UL case, when 30 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 3: for 4GHz ATG DL interfering TN UL case, when 60 degree is assumed, isolation distance is 3km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 4: for 4GHz TN DL interfering ATG UL case, when 0 degree is assumed, isolation distance is 9km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 5: for 4GHz TN DL interfering ATG UL case, when 30 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 6: for 4GHz TN DL interfering ATG UL case, when 60 degree is assumed, isolation distance is 3km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 7: for 2GHz TN DL interfering ATG UL case, when 0 degree is assumed, isolation distance is 12km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.
Observation 8: for 2GHz TN DL interfering ATG UL case, when 30 degree is assumed, isolation distance is 0km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.
Observation 9: for 2GHz TN DL interfering ATG UL case, when 60 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.

	R4-2312291
	CMCC
	Draft TR for post meeting approval to collect all approved TP in this meeting.

	R4-2312960
	Huawei, HiSilicon
	Observation 1: A, B and C sites are the nearest TN BSs for case 1, case 2 and case 3 respectively.
Proposal 1: If observation 1 is not RAN4’s common understanding, RAN4 need to further discuss which BS site is the nearest TN BS for case1, 2 and 3 respectively.
Proposal 2: RAN4 should clarify what the worst throughput loss mean and whether it’s the maximum value of LossACI, which is calculated by the following formula.


Observation 2: current test metric for non-synchronized scenario 13 result that it’s very impossible to achieve the reasonable isolation distance. The test metric for scenario 13 and 7 need to be further discussed.
Proposal 3: 900m ISD is proposed for 4GHz non-synchronized scenario 5 and 7.

	R4-2312961
	Huawei, HiSilicon
	Simulation result for ATG Synchronized scenarios based on latest template
Proposal 1: the ATG ACLR and ACS requirements are proposed in the following table.
Table 2 Agreed ATG ACLR and ACS values based on synchronized scenarios
	ATG
	Values

	BS
	ACLR
	45

	
	ACS
	46

	UE
	ACLR
	30

	
	ACS
	33




	R4-2313168
	ZTE Corporation
	Proposal 1: to reuse the FR1 TN ACLR and ACS requirement for ATG BS.
Proposal 2: to reuse the FR1 TN PC3 UE ACLR and ACS requirement for ATG CPE.
Observation 1: for Case 5 with overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 20km.
Observation 2a: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 3km with 30 degree angle shift.
Observation 2b: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.
Observation 3: for Case 7 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 4a: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 9km with 30 degree angle shift.
Observation 4b: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 6km with 60 degree angle shift.
Observation 5: for Case 11 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 6a: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 10km with 30 degree angle shift.
Observation 6b: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.

	R4-2313217
	Qualcomm CDMA Technologies
	Proposal 1: For ATG UE ACS, it is sufficient to reuse the legacy FR1 UE ACS of 33dB for ATG UE.

Observation 1: For case 5, where TN UL is a victim and ATG DL is aggressor, large isolation distance or higher ATG BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Proposal 2: RAN4 to consider only synchronized operation of TN and ATG deployments to avoid either large isolation distance or high ACIR values. 



0.2 Open issues summary
Following is approved simulation scenarios.
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
	
	FFS

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

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

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



Sub-topic 2-1 Detailed simulation results which will be captured into TR
Ericsson, Qualcomm, ZTE, Huawei, CATT, CMCC companies (6) have proposed simulation results during offline discussion and in this meeting. 
Issue 1-1-1: ACLR/ACS value based on simulation results
· Proposals
· Option 1: 
Table 2 Agreed ATG ACLR and ACS values based on synchronized scenarios
	ATG
	Values

	ATG BS
	ACLR
	45

	
	ACS
	46

	ATG CPE
	ACLR
	30

	
	ACS
	33


· Recommended WF
· Option 1 

1 Topic #3: Simulation results of non-synchronized scenario

1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311263
	Ericsson
	Updated co-existence simulation results for synchronized scenarios.
In this document, we present our updated co-existence simulation results for synchronized scenarios on the agreed template [2] which will further be used to formulate the TP consisting of results from all the companies [4]

	R4-2311264
	Ericsson
	Co-existence simulation results for non-synchronized scenarios
Observation 1	The overlapping coverage case with a boresight angle of zero degrees is the worst case.
Observation 2	The non-overlapping coverage cases, with boresight angles of, e.g., thirty and sixty degrees are unrealistic to design for since in reality (both TN and ATG) operators do not have control on which direction the traffic is coming from.
Observation 3	Assuming ATG traffic always coming from the same direction (i.e., ATG UEs flying in a straight line) might be too simplistic and real deployments will likely experience larger degradation than observed in the simulations for thirty and sixty degrees.
Observation 4	In the simulation of unsynchronized scenarios, where we aim to determine the isolation distance required between an actual TN BS and a ATG BS, wrap around in the TN does not make sense because what we are actually modeling is the absence of a network.
Observation 5	For the cases where the ATG BS is the victim, i.e., scenarios 7 and 14, the isolation distance that needs to be maintained between TN and ATG BSs is unreasonable large, and the possibilities of future deployments are extremely slim.
Observation 6	For the case where the TN BS is the victim, i.e., scenario 5, the isolation distance needs to be up to 32 km.
Observation 7	TN and ATG synchronization implies that the UL and DL slots need to be the same between TN BSs and ATG BSs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Wrap around shall not be used in unsynchronized co-existence simulations.
Proposal 2	TN and ATG synchronization is necessary to avoid unfeasible isolation distances.

	R4-2311265
	Ericsson
	TP to TR 38.876: Extra results of co-existence synchronized scenarios in Annexure

	R4-2311266
	Ericsson
	TP to TR 38.876: Addition of Co-existence simulation results for Synchronized Scenarios

	R4-2311267
	Ericsson
	Excel template to collect Non-synchronized scenario simulation results

	R4-2311641
	CATT
	From the above simulation results, 20 km isolation distance is needed.
We will provide more results in next RAN4 meeting.

	R4-2311816
	CMCC
	Observation 1: for 4GHz ATG DL interfering TN UL case, when 0 degree is assumed, isolation distance is 7km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 2: for 4GHz ATG DL interfering TN UL case, when 30 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 3: for 4GHz ATG DL interfering TN UL case, when 60 degree is assumed, isolation distance is 3km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 1.
Observation 4: for 4GHz TN DL interfering ATG UL case, when 0 degree is assumed, isolation distance is 9km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 5: for 4GHz TN DL interfering ATG UL case, when 30 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 6: for 4GHz TN DL interfering ATG UL case, when 60 degree is assumed, isolation distance is 3km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 2.
Observation 7: for 2GHz TN DL interfering ATG UL case, when 0 degree is assumed, isolation distance is 12km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.
Observation 8: for 2GHz TN DL interfering ATG UL case, when 30 degree is assumed, isolation distance is 0km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.
Observation 9: for 2GHz TN DL interfering ATG UL case, when 60 degree is assumed, isolation distance is 5km among 5% of users within the cell with largest throughput loss. Detailed simulation results are in table 3.

	R4-2312291
	CMCC
	Draft TR for post meeting approval to collect all approved TP in this meeting.

	R4-2312960
	Huawei, HiSilicon
	Observation 1: A, B and C sites are the nearest TN BSs for case 1, case 2 and case 3 respectively.
Proposal 1: If observation 1 is not RAN4’s common understanding, RAN4 need to further discuss which BS site is the nearest TN BS for case1, 2 and 3 respectively.
Proposal 2: RAN4 should clarify what the worst throughput loss mean and whether it’s the maximum value of LossACI, which is calculated by the following formula.


Observation 2: current test metric for non-synchronized scenario 13 result that it’s very impossible to achieve the reasonable isolation distance. The test metric for scenario 13 and 7 need to be further discussed.
Proposal 3: 900m ISD is proposed for 4GHz non-synchronized scenario 5 and 7.

	R4-2312961
	Huawei, HiSilicon
	Simulation result for ATG Synchronized scenarios based on latest template
Proposal 1: the ATG ACLR and ACS requirements are proposed in the following table.
Table 2 Agreed ATG ACLR and ACS values based on synchronized scenarios
	ATG
	Values

	BS
	ACLR
	45

	
	ACS
	46

	UE
	ACLR
	30

	
	ACS
	33




	R4-2313168
	ZTE Corporation
	Proposal 1: to reuse the FR1 TN ACLR and ACS requirement for ATG BS.
Proposal 2: to reuse the FR1 TN PC3 UE ACLR and ACS requirement for ATG CPE.
Observation 1: for Case 5 with overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 20km.
Observation 2a: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 3km with 30 degree angle shift.
Observation 2b: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.
Observation 3: for Case 7 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 4a: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 9km with 30 degree angle shift.
Observation 4b: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 6km with 60 degree angle shift.
Observation 5: for Case 11 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 6a: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 10km with 30 degree angle shift.
Observation 6b: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.

	R4-2313217
	Qualcomm CDMA Technologies
	Proposal 1: For ATG UE ACS, it is sufficient to reuse the legacy FR1 UE ACS of 33dB for ATG UE.

Observation 1: For case 5, where TN UL is a victim and ATG DL is aggressor, large isolation distance or higher ATG BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Proposal 2: RAN4 to consider only synchronized operation of TN and ATG deployments to avoid either large isolation distance or high ACIR values. 



1.2 Open issues summary
Following is approved simulation scenarios.
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
	
	FFS

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

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

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



Sub-topic 3-1 Detailed simulation results which will be captured into TR
For non-synchronized scenario, gNB-to-gNB interference is the dominant interference type. Non-synchronization scenario will only focus on scenario 5, 7, 14.
Moderator note: it seems all the simulation results for non-synchronized scenario is note aligned. Maybe we can conclude final isolation distance in next meeting.
Simulation scenario 5: ATG DL -> TN UL (4GHz)
Summary of simulation results:
· When boresight is zero,
· some companies show tens of km is enough even for the case when boresight is zero (CMCC 7km, ZTE 17km, Ericsson 32km) 
· whereas other companies show larger than 100km is required(Qualcomm 120km) is required.
· When boresight is 30 degree or 60 degree,
· companies show tens of km is enough even for the case when boresight is zero (Ericsson 3-11km, CMCC 2-5km, ZTE 3-17km) 

Following list companies’ simulation results.
· [bookmark: _Hlk135229656]Observation: Simulation result from Ericsson R4-2311264.
In scenario 5 (below), the isolation distance needed to maintain the throughput degradation of the TN (most impacted cell) at 5% is more than 32 km for the zero-degree case, more than 11 km for the thirty-degree case, and more than 3 km for the sixty-degree case.
· Observation: Simulation result from CMCC R4-2311816.
Table 1: Simulation results for Scenario 5 – 4GHz ATG DL interfering TN UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Isolation distance (km) for 5% throughput loss

	
	
	
	Angle between ATG BS boresight and nearest TN BS boresight in azimuth

	
	
	
	0°
	30°
	60°

	CMCC
	Non-subarray
	5% of users within the cell with largest throughput loss for the case of TN UL victim
	7
	5
	3

	
	
	Average of all users within the cell with largest throughput loss for the case of TN UL victim
	4
	0
	2

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

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


Noted: the reason that 30 degree will lead to less isolation distance is because at 30degree direction, antenna pattern is almost null steering and lead to less interference in our simulation.
· Observation: Simulation result from ZTE R4-2313168
Observation 1: for Case 5 with overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 20km.
Observation 2a: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 3km with 30 degree angle shift.
Observation 2b: for Case 5 with non-overlapping coverage, the performance degradation of TN cell of largest throughtput loss of victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.

· Observation: Simulation result from Qualcomm R4-2313217
Observation 1: For case 5, where TN UL is a victim and ATG DL is aggressor, large isolation distance (around 120km) or higher ATG BS ACLR is required to ensure throughput loss below the 5% loss threshold.  


Simulation scenario 7: TN rural DL -> ATG UL (4GHz)
Summary of simulation results:
· When boresight is zero,
· some companies show tens of km is enough even for the case when boresight is zero (CATT 11km, CMCC 9km, ZTE 20km) 
· whereas other companies show 100-300km is required(Qualcomm larger than 200km, Ericsson 150km) is required.
· When boresight is 30 degree or 60 degree,
· companies show tens of km is enough even for the case when boresight is zero (CATT 11km, CMCC 5km, ZTE 9km, Ericsson 16km) 
· 

Following list companies’ simulation results.
· Observation: Simulation result from Ericsson R4-2311264.
In scenario 7 (below), the isolation distance needed to maintain the throughput degradation of the ATG network at 5% is around 150 km for the zero-degree case, around 16 km for the thirty-degree case, and around 6 km for the sixty-degree case.
· Observation: Simulation result from CATT R4-2311641.
11 km isolation distance is needed
· Observation: Simulation result from CMCC R4-2311816.
Table 2: Simulation results for Scenario 7 – 4GHz TN DL interfering ATG UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Isolation distance (km) for 5% throughput loss

	
	
	
	Angle between ATG BS boresight and nearest TN BS boresight in azimuth

	
	
	
	0°
	30°
	60°

	CMCC
	Non-Subarray
	5% in the whole network
	9
	5
	3

	
	
	Average of all users in the whole network
	5
	0
	2

	
	Subarray
	5% in the whole network
	
	
	

	
	
	Average of all users in the whole network
	
	
	


Noted: the reason that 30 degree will lead to less isolation distance is because at 30degree direction, antenna pattern is almost null steering and lead to less interference in our simulation.
· Observation: Simulation result from ZTE R4-2313168
Observation 3: for Case 7 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 4a: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 9km with 30 degree angle shift.
Observation 4b: for Case 7 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 6km with 60 degree angle shift.
· Observation: Simulation result from Qualcomm R4-2313217
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance (larger than 200km) or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Simulation scenario 14: TN rural DL -> ATG UL (2GHz)
Summary of simulation results:
· When boresight is zero,
· some companies show tens of km is enough even for the case when boresight is zero (CATT 20km, CMCC 12km, ZTE 20km) 
· whereas other companies show 100-300km or even larger is required(Qualcomm larger than 200km, Ericsson 220km, Huawei larger distance) is required.
· When boresight is 30 degree or 60 degree,
· companies show tens of km is enough even for the case when boresight is zero (CMCC 3-5km, ZTE 10-17km, Ericsson 6-26km) 
· 

Following list companies’ simulation results.
· Observation: Simulation result from Ericsson R4-2311264.
In scenario 14 (below), the isolation distance needed to maintain the throughput degradation of the ATG network at 5% is around 220 km for the zero-degree case, around 26 km for the thirty-degree case, and around 6 km for the sixty-degree case.
· Observation: Simulation result from CATT R4-2311641.
20 km isolation distance is needed.
· Observation: Simulation result from CMCC R4-2311816.
Table 3: Simulation results for 2GHz TN DL interfering ATG UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Isolation distance (km) for 5% throughput loss

	
	
	
	Angle between ATG BS boresight and nearest TN BS boresight in azimuth

	
	
	
	0°
	30°
	60°

	CMCC
	Non-Subarray
	5% in the whole network
	12
	0
	5

	
	
	Average of all users in the whole network
	7
	0
	3

	
	Subarray
	5% in the whole network
	
	
	

	
	
	Average of all users in the whole network
	
	
	


Noted: the reason that 30 degree will lead to less isolation distance is because at 30degree direction, antenna pattern is almost null steering and lead to less interference in our simulation.
· Observation: Simulation result from Huawei R4-2312960.
[bookmark: _Hlk141983772]Table 1 the performance loss for different isolation distance assuming boresight angle is zero
	Isolation distance
	10km
	100km
	1000km

	SINR at 50% CDF point
	-8dB
	7dB
	14.5dB

	SINR at 5% CDF point
	-25dB
	-2.5dB
	11dB

	Throughput loss at 5% CDF point
	100% (40.22Mbps loss)
	87.7% (32.295Mbps loss)
	24.8% (9.99Mbps loss)



· Observation : Simulation result from ZTE R4-2313168
Observation 5: for Case 11 with overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 20km.
Observation 6a: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 10km with 30 degree angle shift.
Observation 6b: for Case 11 with non-overlapping coverage, the performance degradation of ATG BS as victim network is less than 5% with isolation distance as 17km with 60 degree angle shift.

· Observation: Simulation result from Qualcomm R4-2313217
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 

2 Topic #4: TR or TP
In this meeting, following TR and TPs are proposed.
	R4-2311265
	TP to TR 38.876: Extra results of co-existence synchronized scenarios in Annexure
	Ericsson

	R4-2311266
	TP to TR 38.876: Addition of Co-existence simulation results for Synchronized Scenarios
	Ericsson

	R4-2312291
	Draft TR for ATG
For post meeting approval to capture all approved TP in this meeting.
	CMCC
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