3GPP TSG-RAN WG1 Meeting #107	R4-2309144
Incheon, South Korea, May 22 – 26, 2023

Agenda Item:	9.14.1.1
Source:	Ericsson
Title:	TP to TR 38.876: Skeleton for Co-existence simulation results
Type:	pCR
Document for:	Approval

Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
[bookmark: _Ref178064866]1	Introduction
In the offline discussions, it was agreed to split the TR to share the workload and appoint Ericsson as editor for the co-existence simulations results section. In this TP, we present the skeleton for the results section. 
In the WF [1], it was agreed to follow the below template for final simulation results - 

	Company
	Simulation scenarios
	Throughput loss
	Relative ATG ACLR/ACS offset
ATG ACLR/ACS are derived based on that ATG BS and UE use the same value as TN BS and UE

	
	
	
	
	
	
	
	
	

	
	
	5% in the whole network
	
	
	
	
	
	

	
	
	50% in the whole network
	
	
	
	
	
	

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

	
	
	50% of users within the cell with largest throughput loss for the case of TN DL victim
	
	
	
	
	
	

	Note 1: offset 0 means ATG ACLR/ACS=legacy ACLR ACS. There is no uniform ACLR/ACS offset step suggestion.



Based on our initial simulation results [2], agreed WF [1] and captured values in TR [3], the ATG ACLR/ ACS values in the tables are – 
· ATG BS – ACLR 45 dB and ACS 46 dB
· ATG UE – ACLR 30 dB and ACS 33 dB
An excel sheet [5] is shared with the interested companies to capture the final simulation results that subsequently also plots the graphs, which will later be captured in the TR. Our companion contribution [4] highlights and captures the throughput loss based on the modified template as discussed below.

We propose a modified template to capture the simulation results with the below changes - 

· A column for ATG/ TN BS antenna model has been added for non-subarray and subarray models.
· Only one column for ACLR and ACS values in the TR i.e., to capture Throughput Loss only at the agreed baseline values. 
· Corrected “Throughput Loss” column to “Performance metric”.
· In the Performance Metric, use “Average of all users” instead of “50 percentile”, as it is standard in RAN4. 
· Additional column in Scenarios 2,3, 10 and 11 for Maximum distance between ATG BS and ATG UE has been added, as agreed in [2].

	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) at ATG UE ACLR 30 dB

	
	
	
	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
	
	

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

	
	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
	
	

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



[bookmark: _Toc134705202][bookmark: _Toc134783252]
[bookmark: _Toc135063717]Companies are suggested to follow the above template to capture the final simulation results for synchronized scenarios.

The excel sheet shared [5] captures results based on the above proposed template. Addition to this, total 21 ACLR and ACS data points are introduced on resolution of 1, to capture the plots. 

[bookmark: _Toc135063718]Companies are suggested to share the Throughput Loss values in the excel sheet [4] on the 21 data points with resolution of 1 dB from the ACLR/ ACS baseline values, so respective plots can later be captured in the TR for the synchronized scenarios.  It is however optional to plot above 50 dB.

An additional section for Summary of co-existence results has been introduced.
[bookmark: _Ref189046994]2	Text Proposal

6.4 Co-existence simulation results

6.4.1 Synchronized Scenarios

6.4.1.1 Scenario 1: 4GHz ATG DL interfering TN DL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG DL with both AAS subarray and non-subarray model is interfering TN DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.1-1: Simulation results for Scenario 1 – 4 GHz ATG DL interfering TN DL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) at ATG BS ACLR 45 dB

	[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 DL victim
	

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

	
	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 DL victim
	

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

	[Company 2]

	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 DL victim
	

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

	
	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 DL victim
	

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




6.4.1.2 Scenario 2: 4GHz ATG UL interfering TN UL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG UL with both AAS subarray and non-subarray model is interfering TN UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.2-1: Simulation results for Scenario 2 – 4 GHz ATG UL interfering TN UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) at ATG UE ACLR 30 dB

	
	
	
	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
	
	

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

	
	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
	
	

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

	[Company 2]

	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
	
	

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

	
	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
	
	

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





6.4.1.3 Scenario 3: 4GHz TN DL interfering ATG DL

This scenario captures the co-existence results after evaluation from all possible options. TN DL with both AAS subarray and non-subarray model is interfering ATG DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.3-1: Simulation results for Scenario 3 – 4GHz TN DL interfering ATG DL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) at ATG UE ACS 33 dB

	
	
	
	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
	
	

	
	Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	

	
	Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	




6.4.1.4 Scenario 4: 4GHz TN UL interfering ATG UL

This scenario captures the co-existence results after evaluation from all possible options. Here TN UL with both AAS subarray and non-subarray model is interfering ATG UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.4-1: Simulation results for Scenario 4 – 4GHz TN UL interfering ATG UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput loss (%) at ATG BS ACS 46 dB

	[Company 1]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	



6.4.1.5 Scenario 9: 2GHz ATG DL interfering TN DL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG DL with both AAS subarray and non-subarray model is interfering TN DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.5-1: Simulation results for Scenario 9 – 2GHz ATG DL interfering TN DL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput loss (%) at ATG BS ACLR 45 dB

	[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 DL victim
	

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

	
	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 DL victim
	

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

	[Company 2]

	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 DL victim
	

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

	
	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 DL victim
	

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



6.4.1.6 Scenario 10: 2GHz ATG UL interfering TN UL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG UL with both AAS subarray and non-subarray model is interfering TN UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.
Table 6.4.1.6-1: Simulation results for Scenario 10 – 2GHz ATG UL interfering TN UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput loss (%) at ATG UE ACLR 30 dB

	
	
	
	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
	
	

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

	
	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
	
	

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

	[Company 2]

	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
	
	

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

	
	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
	
	

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



6.4.1.7 Scenario 11: 2GHz TN DL interfering ATG DL

This scenario captures the co-existence results after evaluation from all possible options. Here TN DL with both AAS subarray and non-subarray model is interfering ATG DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.7-1: Simulation results for Scenario 11 – 2GHz TN DL interfering ATG DL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) at ATG UE ACS 33 dB

	
	
	
	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
	
	

	
	Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	

	
	Subarray
	5% in the whole network
	
	

	
	
	Average of all users in the whole network
	
	



6.4.1.8 Scenario 12: 2GHz TN UL interfering ATG UL

This scenario captures the co-existence results after evaluation from all possible options. Here TN UL with both AAS subarray and non-subarray model is interfering ATG UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.1.8-1: Simulation results for Scenario 12 – 2GHz TN UL interfering ATG UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Throughput Loss (%) at ATG BS ACS 46 dB

	[Company 1]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	




6.4.2 Non-synchronized Scenarios

6.4.2.1 Scenario 5: 4GHz ATG DL interfering TN UL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG DL with both AAS subarray and non-subarray model is interfering TN UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.2.1-1: 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

	[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
	

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

	
	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
	

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

	[Company 2]

	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
	

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

	
	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
	

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



[bookmark: _Toc135063719]Companies are suggested to follow the above template to capture the final simulation results for non-synchronized scenarios.

6.4.2.2 Scenario 6: 4GHz ATG UL interfering TN DL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG UL with both AAS subarray and non-subarray model is interfering TN DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.2.2-1: Simulation results for Scenario 6 – 4GHz ATG UL interfering TN DL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Isolation distance (km) for 5% throughput loss

	[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 DL victim
	

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

	
	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 DL victim
	

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

	[Company 2]

	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 DL victim
	

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

	
	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 DL victim
	

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




6.4.2.3 Scenario 7: 4GHz TN DL interfering ATG UL

This scenario captures the co-existence results after evaluation from all possible options. Here TN DL with both AAS subarray and non-subarray model is interfering ATG UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.2.3-1: 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

	[Company 1]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	




6.4.2.4 Scenario 8: 4GHz TN UL interfering ATG DL

This scenario captures the co-existence results after evaluation from all possible options. Here TN UL with both AAS subarray and non-subarray model is interfering ATG DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.2.4-1: Simulation results for Scenario 8 – 4GHz TN UL interfering ATG DL
	Company
	ATG/ TN BS antenna model
	Throughput loss
	Isolation distance (km) for 5% throughput loss

	[Company 1]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	




6.4.2.5 Scenario 13: 2GHz ATG UL interfering TN DL

This scenario captures the co-existence results after evaluation from all possible options. Here ATG UL with both AAS subarray and non-subarray model is interfering TN DL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.2.5-1: Simulation results for Scenario 13 – 2GHz ATG DL interfering TN DL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Isolation distance (km) for 5% throughput loss

	[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 DL victim
	

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

	
	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 DL victim
	

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

	[Company 2]

	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 DL victim
	

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

	
	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 DL victim
	

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



6.4.2.6 Scenario 14: 2GHz TN DL interfering ATG UL

This scenario captures the co-existence results after evaluation from all possible options. Here TN DL with both AAS subarray and non-subarray model is interfering ATG UL deployed in rural macro environment. Plots will be included once the results are captured in the excel sheet from the interested companies.

Table 6.4.2.6-1: Simulation results for Scenario 13 – 2GHz TN DL interfering ATG UL
	Company
	ATG/ TN BS antenna model
	Performance Metric
	Isolation distance (km) for 5% throughput loss

	[Company 1]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	[Company 2]

	Non-Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	

	
	Subarray
	5% in the whole network
	

	
	
	Average of all users in the whole network
	



6.5 Summary of co-existence study

Agreed ATG ACLR and ACS values – 

	ATG
	Values

	BS
	ACLR
	

	
	ACS
	

	UE
	ACLR
	

	
	ACS
	




Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Companies are suggested to follow the above template to capture the final simulation results for synchronized scenarios.
Proposal 2	Companies are suggested to share the Throughput Loss values in the excel sheet [4] on the 21 data points with resolution of 1 dB from the ACLR/ ACS baseline values, so respective plots can later be captured in the TR for the synchronized scenarios.  It is however optional to plot above 50 dB.
Proposal 3	Companies are suggested to follow the above template to capture the final simulation results for non-synchronized scenarios.
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