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1 Introduction
During RAN4#100-e, the following documents related to NTN coexistence have been approved:
· R4-2115749, WF on NTN co-existence study
· R4-2115750, Simulation assumption for NTN co-existence study
For further details, please also consider the email discussion summary for [100-e][313] NTN_Solutions_Part2 (R4-2115785, noted).The simulation calibration phase (Phase 0) almost finished (see for example R4-2115628), and since then companies provided updates on the calibration results for both NTN and TN. Moreover, during RAN4#100-e meeting, the following agreements have been made on the 20th of August GTW (online) meeting:RAN4#100-e Agreements:

· The updated summary of calibration results and assumptions will be captured in the new TR 38.863
· The calibration results indicate the consistency of most companies’ simulations. Therefore, calibration work has mostly been done for NTN coexistence. Companies can continue to contribute on calibration aspect over emails till Sep 30th. 
· RAN4 start to discuss the simulation assumption and co-existence results for phase 1 as agreed in previous work plan, RAN4 will check the status in Nov 2021 RAN4 meeting with the target to conclude phase 1 co-existence study by Nov 2021.


For informative purpose only, the Phase 1 coexistence simulations are further recalled below:
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1
	TN with NTN
	TN DL
	NTN DL
	Applicable for satellite operating in S band, e.g. coexistence with TN n1 FDD.
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	Applicable for satellite operating in S band, e.g. coexistence with TN n1 FDD.
	Phase 1

	3
	TN with NTN
	NTN DL
	TN DL
	Applicable for satellite operating in S band, e.g. coexistence with TN n1 FDD.
	Phase 1

	4
	TN with NTN
	NTN UL
	TN UL
	Applicable for satellite operating in S band, e.g. coexistence with TN n1 FDD.
	Phase 1

	5
	TN with NTN
	NTN UL
	TN DL
	Applicable for satellite operating in S band, e.g. coexistence with TN n34 TDD. 
	Phase 1

	6
	TN with NTN
	TN DL
	NTN UL
	Applicable for satellite operating in S band, e.g. coexistence with TN n34 TDD. 
	Phase 1




2 On the Variation of NTN ACLR and NTN ACS Parameters
For information purpose only, the simulations are performed by considering the following use cases/combinations:
[image: ]
Figure 2.1: S-band NTN-TN adjacent band coexistence scenarios with TN in FDD mode (e.g. n1)

[image: ]
Figure 2.2: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n34)
However, what is not explained, is how to vary the ACLR and ACS parameters.
Firstly, it has been decided during previous meeting that RAN4 will not consider any kind of impact for the legacy Terrestrial Network (TN). This means that only NTN satellite and NTN UE parameters are to be varied, in order to see the impact on the throughput loss. 
Therefore, the following TN parameters are to be fixed/are static:
· TN gNB ACLR
· TN gNB ACS
· TN UE ACLR
· TN UE ACS

and the following NTN parameters are to be varied for the TN-NTN coexistence analysis purposes:
· NTN satellite ACLR
· NTN satellite ACS
· NTN UE ACLR
· NTN UE ACS.
Moreover, the TN simulation parameters are considered from R4-2115750, with the following modifications of the Table 2.3-7:
ACLR/ACS for TN (2 GHz)
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30dB (ACLR1) for UE Power Class 3
43dB (ACLR2)
	37

	
	ACS
	33 dB
27dB for 20 MHz channel BW, n1
	28



Further, it is possible to vary the NTN parameters according to the coexistence analysis method described for example in TR 38.803 and/or TR 36.942 by using the following equation:


		(1)
which gives the amount of ACIR (Adjacent Chanel Interference Ratio) to be considered by the simulation. Further, the amount of ACIR can be used to derive the throughput loss percentage to be used by RAN4 evaluation when deriving requirements.
It can be noted that ACLR is a Tx parameter (at the aggressor side) and ACS is a Rx parameter (at the victim side). Based on this observation, and previous described parameters, one can easily find the results from the next table:





Table 1. Evaluation, Equations and Methodology for the RAN4 Throughput loss for TN-NTN coexistence scenarios
	No.

	Combination

	Aggressor

	Victim

	Notes
	Study Phase
	Evaluation, Equations and Methodology

	1












	TN with NTN












	TN DL












	NTN DL












	Applicable for satellite operating in S band, e.g. coexistence with n1 FDD.
	Phase 1












	Throughput_loss[%]=f(ACIR_NTN_UE)
· for LEO@600 (rural, urban) & for GEO (rural, urban)
Equation to be used: 1/ACIR_NTN_UE=1/ACLR_TN_gNB+1/ACS_NTN_UE
Methodology: Vary ACS_NTN_UE to get different ACIR_NTN_UE. ACLR_TN_gNB parameter is kept static.
[image: cid:image001.png@01D7C027.041FA800]

	2













	TN with NTN













	TN UL













	NTN UL













	Applicable for satellite operating in S band, e.g. coexistence with n1 FDD.
	Phase 1













	Throughput_loss[%]=f(ACIR_NTN_Sat)
· LEO@600 (rural, urban) & for GEO (rural, urban)
Equation to be used:
1/ACIR_NTN_Sat=1/ACLR_TN_UE+1/ACS_NTN_Sat
Methodology: Vary ACS_NTN_Sat to get different ACIR_NTN_Sat. ACLR_TN_UE parameter is kept static.
[image: cid:image003.png@01D7C027.041FA800]

	3













	TN with NTN













	NTN DL













	TN DL













	Applicable for satellite operating in S band, e.g. coexistence with n1 FDD.
	Phase 1













	Throughput_loss[%]=f(ACIR_TN_UE)
· for LEO@600 (rural, urban) & for GEO (rural, urban)
Equation to be used:
1/ACIR_TN_UE=1/ACLR_NTN_Sat+1/ACS_TN_UE
Methodology: Vary ACLR_NTN_Sat to get different ACIR_TN_UE. ACS_TN_UE parameter is kept static.
[image: cid:image004.png@01D7C027.041FA800]

	4













	TN with NTN













	NTN UL













	TN UL













	Applicable for satellite operating in S band, e.g. coexistence with n1 FDD.
	Phase 1













	Throughput_loss[%]=f(ACIR_TN_gNB)
· for LEO@600 (rural, urban) & for GEO (rural, urban)
Equation to be used:
1/ACIR_TN_gNB=1/ACLR_NTN_UE+1/ACS_TN_gNB
Methodology: Vary ACLR_NTN_UE to get different ACIR_TN_gNB. ACS_TN_gNB parameter is kept static.
[image: cid:image005.png@01D7C027.041FA800]

	5
	TN with NTN
	NTN UL
	TN DL
	Applicable for satellite operating in S band, e.g. coexistence with Band 34 TDD. 
	Phase 1
	Throughput_loss[%]=f(ACIR_TN_UE)
· LEO@600 (rural, urban) & for GEO (rural, urban)
Equation to be used:
1/ACIR_TN_UE=1/ACLR_NTN_UE+1/ACS_TN_UE
Methodology: Vary ACLR_NTN_UE to get different ACIR_TN_UE. ACS_TN_UE parameter is kept static.
[image: cid:image006.png@01D7C027.041FA800]

	6













	TN with NTN













	TN DL













	NTN UL













	Applicable for satellite operating in S band, e.g. coexistence with Band 34 TDD. 
	Phase 1













	Throughput_loss[%]=f(ACIR_NTN_Sat)
· LEO@600 (rural, urban) & for GEO (rural, urban)
Equation to be used:
1/ACIR_NTN_Sat=1/ACLR_TN_gNB+1/ACS_NTN_Sat
Methodology: Vary ACS_NTN_Sat to get different ACIR_NTN_Sat. ACLR_TN_gNB parameter is kept static.
[image: cid:image007.png@01D7C027.041FA800]


Observation 1: Depending on the scenario, the equation used to compute ACIR is different, and is summarized in the Table for evaluation methodology. In some cases, we need to evaluate ACIR of NTN UE, in some other cases the ACIR of NTN Sat, or the ACIR of TN UE, or the ACIR of TN gNB. The simulation assumptions are therefore changing from scenario to scenario, the ACIR is computed differently based on different equation (the equation is different each time) and the parameters to be varied are also different.
Observation 2: From the scenario 2, it can be seen that increasing the ACS of the NTN Satellite node beyond 35 dB will not have a noticeable impact on the ACIR of the NTN Satellite node.
Proposal 1: RAN4 shall not consider the ACS of the NTN Satellite node higher than 35 dB.

Observation 3: From the scenario 3, it can be seen that increasing the ACLR of the NTN Satellite node beyond 25 dB will not have a noticeable impact on the ACIR of the TN UE.
Proposal 2: RAN4 shall not consider the ACLR of the NTN Satellite node higher than 25 dB.

Observation 4: From the scenario 5, it can be seen that increasing the ACLR of the NTN UE beyond 25 dB will not have a noticeable impact on the ACIR of the TN UE. For this reason it makes sense to use the same ACLR requirements for both TN UE and NTN UE.
Proposal 3: RAN4 shall consider the ACLR of the NTN UE same as for TN UE.

Proposal 4: RAN4 shall consider the ACS of the NTN UE same as for TN UE.


3 Simulation Results
For the information purpose only, the variation of ACIR with respect to different ACS or ACLR parameters has been represented in the figures below, for Scenario 1 to Scenario 6.
[image: cid:image001.png@01D7C027.041FA800]
Figure 3.1: Scenario 1
[image: cid:image003.png@01D7C027.041FA800]
Figure 3.2: Scenario 2

[image: cid:image004.png@01D7C027.041FA800]
Figure 3.3: Scenario 3
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Figure 3.4: Scenario 4

[image: cid:image006.png@01D7C027.041FA800]
Figure 3.5: Scenario 5
[image: cid:image007.png@01D7C027.041FA800]
Figure 3.6: Scenario 6

4 Conclusions
Observation 1: Depending on the scenario, the equation used to compute ACIR is different, and is summarized in the Table for evaluation methodology. In some cases, we need to evaluate ACIR of NTN UE, in some other cases the ACIR of NTN Sat, or the ACIR of TN UE, or the ACIR of TN gNB. The simulation assumptions are therefore changing from scenario to scenario, the ACIR is computed differently based on different equation (the equation is different each time) and the parameters to be varied are also different.
Observation 2: From the scenario 2, it can be seen that increasing the ACS of the NTN Satellite node beyond 35 dB will not have a noticeable impact on the ACIR of the NTN Satellite node.
Proposal 1: RAN4 shall not consider the ACS of the NTN Satellite node higher than 35 dB.

Observation 3: From the scenario 3, it can be seen that increasing the ACLR of the NTN Satellite node beyond 25 dB will not have a noticeable impact on the ACIR of the TN UE.
Proposal 2: RAN4 shall not consider the ACLR of the NTN Satellite node higher than 25 dB.

Observation 4: From the scenario 5, it can be seen that increasing the ACLR of the NTN UE beyond 25 dB will not have a noticeable impact on the ACIR of the TN UE. For this reason it makes sense to use the same ACLR requirements for both TN UE and NTN UE.
Proposal 3: RAN4 shall consider the ACLR of the NTN UE same as for TN UE.
Proposal 4: RAN4 shall consider the ACS of the NTN UE same as for TN UE.
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