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Introduction
In the RAN4#108 meeting, the way forward [1] on simulation for ATG non-synchronized scenarios was approved. In this paper, we’d like to share our simulation results for ATG non-synchronized scenarios assuming FSPL model between ATG BS and TN BS.
Discussion
Referring to TR 38.876 [2], we have the following non-synchronized scenarios.
Table 1 non-synchronized 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
	
	
	

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

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

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

	NOTE 1: ACLR/ACS requirement for ATG BS and ATG UE are derived based on the synchronized scenario in Phase 1.
NOTE 2: the non-synchronized coexistence scenarios listed in phase 2 are mainly used to identify the isolation distance between ATG BS and the the legacy TN BSs. And it’s agreed to reuse 45dB ACLR and 46dB ACS for both TN and ATG BS for non-synchronized scenarios to derive isolated distance as starting point.
NOTE 3: For scenario 11, if simulator doesn’t support additional ring of TN network, i.e. additional 18 site and 54 cells, it’s allowed to double the aggregate interference power from the 57 TN cells to simplify the platform modification, i.e. interference +3dB.
NOTE 4: For scenario 6, 8 and 13 which is CLI between ATG UE and TN UE,  it’s not expected to have further coexistence simulation evaluation in Phase 2 due to low interference level.





Simulation results assuming FSPL model between BSs
Scenario 5: ATG DL -> TN UL (4GHz)
The simulation results for scenario 5 were provided below assuming 5km isolation distance. The throughput loss is 2.6% which is less than 5%. Thus, there is no serious throughput loss for scenario 5.
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                       (a)                                             (b)
Figure 2 (a) CDF of UL SINR for TN BS from ATG BS, (b) CDF of UL throughput for TN BS from ATG BS

Scenario 7: TN rural DL -> ATG UL (4GHz)
The initial simulation results for scenario 7 are provided below. It’s assumed that Angle between ATG BS boresight and nearest TN BS boresight in azimuth is zero. And 5km, 100km and 1000km are used to derive the initial simulation results.
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                       (a)                                             (b)
Figure 1 (a) CDF of UL couple loss, (b) CDF of ATG UE UL transmitter power
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(c)
Figure 2 CDF of UL SINR, (a) 5km isolation distance, (b) 100km isolation distance, (c) 1000km isolation distance
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(c)
Figure 3 CDF of UL Throughput, (a) 5km isolation distance, (b) 100km isolation distance, (c) 1000km isolation distance

Table 2 the performance loss for different isolation distance
	Isolation distance
	5km
	100km
	1000km

	SINR at 50% CDF point
	-8dB
	2
	7dB

	SINR at 5% CDF point
	-30dB
	-10
	1dB

	Throughput loss at 5% CDF point
	100% (51.589Mbps loss)
	85.8% (43.698Mbps loss)
	6.7% (3.48Mbps loss)





Scenario 14: TN rural DL -> ATG UL (2GHz)
The initial simulation results for scenario 14 were provided in the contribution [3] below. This is a resubmission. It’s assumed that Angle between ATG BS boresight and nearest TN BS boresight in azimuth is zero. And 10km, 100km and 1000km are used to derive the initial simulation results.
[bookmark: _Hlk141974523]Generally, the CDFs of UL couple loss and ATG UE UL transmitter power are shown below.
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                       (a)                                             (b)
Figure 1 (a) CDF of UL couple loss, (b) CDF of ATG UE UL transmitter power
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(c)
Figure 2 CDF of UL SINR, (a) 10km isolation distance, (b) 100km isolation distance, (c) 1000km isolation distance
[image: C:\Users\z00471447\AppData\Roaming\eSpace_Desktop\UserData\z00471447\imagefiles\A267FF0B-973F-4FE2-9DFB-1C2524EDE794.png][image: C:\Users\z00471447\AppData\Roaming\eSpace_Desktop\UserData\z00471447\imagefiles\FC65B227-671F-48C0-8A7A-94C36A2B84F6.png]
                         (a)                                             (b)
[image: C:\Users\z00471447\AppData\Roaming\eSpace_Desktop\UserData\z00471447\imagefiles\0EA56A76-3246-4D69-840E-EFBCFDED47C9.png]
(c)
Figure 3 CDF of UL Throughput, (a) 10km isolation distance, (b) 100km isolation distance, (c) 1000km isolation distance
[bookmark: _Hlk141983772]Table 2 the performance loss for different isolation distance
	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)




Observations
Observation 1: There is no serious throughput loss for scenario 5.
Observation 2: For scenario 7 and 14, throughput loss larger than 5% can be observed even assuming FSPL model between ATG BS and TN BS, even if 100km isolation distance is set.
Observation 3: For scenario 14, the reason why such large throughput loss can be observed is that ATG single carrier scenario without adjacent channel interference has a good throughput performance. As the UL Tx power for ATG UE is restricted, ATG UE can transmit higher power to ease the interference from TN network.
Summary
Observation 1: There is no serious throughput loss for scenario 5.
Observation 2: For scenario 7 and 14, throughput loss larger than 5% can be observed assuming FSPL model between ATG BS and TN BS, even if 100km isolation distance is set.
Observation 3: For scenario 14, the reason why such large throughput loss can be observed is that ATG single carrier scenario without adjacent channel interference has a good throughput performance. As the UL Tx power for ATG UE is restricted, ATG UE can transmit higher power to ease the interference from TN network.
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