3GPP TSG-RAN WG4 Meeting #108-bis	R4-2315445
Xiamen, China, October 9-13, 2023

Agenda Item:	5.13.1.3
Source:	Ericsson
Title:	Co-existence simulation results for non-synchronized scenarios
Type:	Discussion
Document for:	Discussion

Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
[bookmark: _Ref178064866]1	Introduction

In this document, we present our preliminary co-existence simulation results for non-synchronized scenarios. We focus on the results using the Free Space Pathloss channel model between TN BS and ATG BS. Our companion contribution [1] briefly highlights our thoughts on the channel models. 
[bookmark: _Ref189046994]2	Discussion

Pre-liminary simulation results for non-synchronized scenarios
This section discusses the impact of boresight angles – 0, 30 and 60 degrees between TN and ATG BS, with no TN wrap around as agreed in the WF [2]. The deployment layout [2] has been shared in our companion contribution highlighting the importance of boresight angles, in considering the worst-case scenarios. The common simulation settings can be found in the TR [3]. For the results in the following sections, we have assumed uniform distribution for ATG UEs between 3 and 10 km in altitude, 8-column non-subarray TN and ATG BS antennas and 16x1 array ATG UE antennas. We have only focused on the FSPL model as agreed in the TR [3] and questioned on the validity of the RMa model proposed in offline email discussions and in our companion contribution [1].

Scenario 5: 4GHz ATG DL interfering TN UL using FSPL model

In Scenario 5, Figure 1 shows the results for the non-subarray antenna configuration. As can be seen from the figure, isolation distance needed to maintain the 5% throughput degradation criteria for ATG network is 230 km for the zero-degree case, more than 33 km for the thirty-degree case, and more than 21 km for the sixty-degree case. 
 [image: ]
[bookmark: _Ref146704357]Figure 1: Isolation distance for Scenario 5, non-subarray model

[bookmark: _Toc146739722][bookmark: _Toc146739758]For Scenario 5, where TN BS is the victim, the isolation is unreasonably large for real world deployments.

Scenario 7: 4GHz TN DL interfering ATG UL using FSPL model

In Scenario 7, Figure 2 shows the results for the non-subarray antenna configuration. As can be seen from the figure, isolation distance needed to maintain the 5% throughput degradation criteria for ATG network is more than 300 km for the zero-degree case, around 70 km for the thirty-degree case, and around 37 km for the sixty-degree case. 
 
[image: ]
[bookmark: _Ref146704060]Figure 2: Isolation distance for Scenario 7, non-subarray model


Scenario 14: 2GHz TN DL interfering ATG UL using FSPL model

In Scenario 14, Figure 2 shows the results for the non-subarray antenna configuration the isolation distance needed to maintain the throughput degradation of the ATG network at 5% is, around 300 km for the zero-degree case, around 120 km for the thirty-degree case, and around 90 km for the sixty-degree case.
[image: ]
[bookmark: _Ref146704156]Figure 3: Isolation distance for Scenario 14, non-subarray model

[bookmark: _Toc146710456]Based on the previous results, for scenario 7 and 14 where ATG BS is the victim, the isolation distance that needs to be maintained for the 5% throughput degradation criteria between TN and ATG BS is substantial, making the non-synchronized scenarios real world deployments for now unserviceable. 

[bookmark: _Toc146739759]For scenario 7 and 14 where ATG BS is the victim, the isolation distance that needs to be maintained for the 5% throughput degradation criteria between TN and ATG BS is substantial, making the non-synchronized scenarios real world deployments unserviceable.

[bookmark: _Toc146710530][bookmark: _Toc146739760]This brings us to the feasibility of such deployments. In our view, we believe that the most viable solution is to consider synchronization between TN and ATG BS, to avoid need of such large isolation distances. We have provided some insights in our companion contribution [1] for the same.

[bookmark: _Toc146710457]TN and ATG BS synchronization are needed to avoid such unserviceable large isolation distances.
 Conclusion
We presented preliminary simulation results based on FSPL model in this contribution. 
In the previous sections we made the following observations: 
Observation 1	For Scenario 5, where TN BS is the victim, the isolation is unreasonably large for real world deployments.
Observation 2	For scenario 7 and 14 where ATG BS is the victim, the isolation distance that needs to be maintained for the 5% throughput degradation criteria between TN and ATG BS is substantial, making the non-synchronized scenarios real world deployments  unserviceable.

Based on the discussion in the previous sections we propose the following:
Proposal 1	TN and ATG BS synchronization are needed to avoid such unserviceable large isolation distances.
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