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1. Introduction
In RAN4#109, NTN-TN co-existence study results were discussed and the WF with agreements for SAN ACLR/ACS and VSAT UE ACLR was approved in [1]. The remaining issues are listed as below.
	For VSAT ACS: 
· Considering below candidate values as starting point for VSAT ACS
· Option 1: 23 dBc
· Option 2: 30 dBc
· Option 3: 35 dBc
· FFS for the additional means to address the co-existence issue, candidate options for further discussion 
· Option 1: Limit the elevation angles on DL side for VSAT UE 
· Option 2: Configure additional guard-band 
· Option 3: Consider different channel model (e.g. UMa instead of free space loss) between VSAT UE and TN BS.
· Other options not precluded 



In this paper, we provided our views on the VSAT/ L-ESIM ACS requirements and how to address the co-existence issue.
2. Discussion
In [2], the co-existence simulation results between TN and NTN above 10 GHz for scenario 5 as highlighted in Table 1 were provided.
Table 1: Simulated coexistence scenarios
	No.
	Combination
	Aggressor
	Victim
	Frequency band
	Scope of Coexistence Simulation

	1
	TN with NTN
	NTN UL
	TN UL
	27 GHz
	ACLR NTN UE to be varied/defined.
ACS TN gNB fixed

	2
	TN with NTN
	TN UL
	NTN UL
	27 GHz
	ACLR TN UE fixed.
ACS NTN SAN to be varied/defined

	3
	TN with NTN
	NTN UL
	TN DL
	27 GHz
	ACLR NTN UE to be varied/defined.
ACS TN UE fixed

	4
	TN with NTN
	TN DL
	NTN UL
	27 GHz
	ACLR TN gNB fixed.
ACS NTN SAN to be varied/defined

	5
	TN with NTN
	TN DL
	NTN DL
	17 GHz
	ACLR TN gNB fixed.
ACS NTN UE to be varied/defined

	6
	TN with NTN
	NTN DL
	TN DL
	17 GHz
	ACLR NTN SAN to be varied/defined.
ACS TN UE fixed



In the simulations, we have already considered fixed VSAT for NTN UE at 22.5 m and L-ESIM at 1.5 m height with satellite elevation angle of 25 and 90 degrees for all the satellites. 
The propagation model of UMa was used between VSAT UE (on the roof) and TN gNB and between L-ESIM UE and TN gNB shown in Table 2.
Table 2: Propagation mode between NTN UE and TN gNB for above 10GHz bands 
	Link
	Propagation model

	TN BS to Fixed VSAT on roof
	UMa as in 3GPP TR 38.803

	TN BS to L-ESIM at 1.5 m
	UMa as in 3GPP TR 38.803



The simulation results for Scenarios 5 (TN DL to NTN DL) are copied from [2] as below.
· Scenario 5 (TN DL to NTN DL)
The simulation results for scenario 5 for both elevation angles 25 and 90 degrees are shown in Table 3 considering the VSAT UE (VSAT on roof). 
From the results we can see that the effect from the TN BS to the VSAT UE is very high because the pathloss between VSAT and TN BS is relatively high even though UMa is used for the propagation model. Additionally, decreasing the elevation angle to 25 degree show more worse results. The “NaN” in the cell edge throughput for 25-degree elevation angle represents out of coverage. 
Table 3: Required ACIR for Scenario 5 considering VSAT on roof.
	
	ACIR

	
	0
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	GEO
@90deg
	Average THP-Loss [%]
	95.7
	89.9
	79.8
	65.3
	48.5
	32.2
	19.3
	10.5
	5.4
	2.6
	1.2

	
	Cell edge THP-Loss [%]
	100
	100
	100
	100
	100
	89.6
	71.9
	46.6
	17.7
	12.9
	8.7

	GEO
@25deg
	Average THP-Loss [%]
	98.9
	97.2
	93.6
	86.5
	75.6
	61.4
	45.5
	30.9
	19.3
	11.2
	6.2

	
	Cell edge THP-Loss [%]
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO 1200
@90deg
	Average THP-Loss [%]
	96.6
	91.6
	82.6
	68.9
	52
	35.4
	21.5
	11.9
	6.11
	3
	1.4

	
	Cell edge THP-Loss [%]
	100
	100
	100
	100
	100
	100
	77.7
	50.2
	25.7
	17.3
	9.6

	LEO 1200
@25deg
	Average THP-Loss [%]
	99.4
	98.3
	96
	90.7

	81.5
	68.4

	52.9

	36.9

	23.5

	13.7

	7.5

	
	Cell edge THP-Loss [%]
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO 600 
@90deg
	Average THP-Loss [%]
	96.6
	91.7
	82.6
	68.9
	52.2
	35.4
	21.5
	11.9
	6.1
	3
	1.4

	
	Cell edge THP-Loss [%]
	100
	100
	100
	100
	100
	100
	78.5
	51.5
	23.7
	15.3
	9.6

	LEO 600 
@25deg
	Average THP-Loss [%]
	99.4

	98.4

	96.2

	91.1

	82
	69
	53.5

	37.5

	24
	14
	7.6

	
	Cell edge THP-Loss [%]
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN



Observation 1: The ACIR value for scenario 5 is between 40 to 50 dB considering elevation angles 25 and 90 degrees for VSAT UEs under UMa propagation model.
Observation 2: The assumption for the lower elevation angle depends on Satellite deployment. Even with 90deg elevation angle, the required ACIR is still between 40 to 50 dB for VSAT UE.

The simulation results for scenario 5 for both elevation angles 25 and 90 degrees are shown in Table 4 considering the L-ESIM UE. From the results we can see that the effect from the TN BS to the L-ESIM UE is very high similar to VSAT results. 
Table 4: Required ACIR for Scenario 5 considering L-ESIM.
	
	ACIR

	
	0
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	GEO
@90deg
	Average THP-Loss [%]
	78.7
	66.7
	52.9
	38.9
	26.5
	16.5
	9.4
	4.9
	2.3
	1
	0.4

	
	Cell edge THP-Loss [%]
	100
	100
	100
	100
	100
	73.5
	47.7
	17.6
	8.7
	5.6
	4

	GEO
@25deg
	Average THP-Loss [%]
	96.5
	92.6
	86.4
	77.8
	67.1
	55.2
	43.1
	31.9
	22.4
	15.2
	10.2

	
	Cell edge THP-Loss [%]
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO 1200
@90deg
	Average THP-Loss [%]
	80.8
	69.2
	55.3
	41
	28
	17.5
	10
	5.2
	2.5
	1
	0.4

	
	Cell edge THP-Loss [%]
	100
	100
	100
	100
	100
	74.1
	43.2
	21.6
	8.1
	4.1
	2.7

	LEO 1200
@25deg
	Average THP-Loss [%]
	97.7
	94.6
	89.1
	80.9
	70.6
	58.8
	46.6
	34.9
	25.1
	17.1
	11

	
	Cell edge THP-Loss [%]
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO 600 
@90deg
	Average THP-Loss [%]
	80.9
	69.2
	55.4
	41
	28
	17.5
	10
	5.2
	2.5
	1
	0.4

	
	Cell edge THP-Loss [%]
	100
	100
	100
	100
	100
	74.4
	42.8
	21.2
	8.9
	5
	3.2

	LEO 600 
@25deg
	Average THP-Loss [%]
	97.8
	94.8
	89.5
	81.4
	71.2
	59.5
	47.2
	35.5
	25.3
	17.3
	11.7

	
	Cell edge THP-Loss [%]
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN



Observation 3: The ACIR value for scenario 5 is between 35 to 50 dB considering elevation angles 25 and 90 degrees for L-ESIM UEs under UMa propagation model.
Observation 4: The required ACIR value for scenario 5 is exceeding the assumptions of TN BS ACLR of 30 dB at 17GHz. Hence Option 2, i.e., configuring additional guard-band between TN and NTN is the feasible way to address the co-existence issue.
Observation 5: Since TN BS ACLR at 17GHz has not been specified yet, a better VSAT ACS helps reduce guard-band between TN and NTN operation.
With above observations, we have the following proposals:
Proposal 1: RAN4 to define 35 dBc as the ACS requirements for VSAT and L-ESIM UE.
Proposal 2: RAN4 to consider a potential guard-band between TN and NTN to address the potential co-existence issues. 
Proposal 3: The size of the guard-band needs to be further studied based on RF requirements of TN gBS at 17GHz.

3.	Conclusion
In this paper, we provided the coexistence simulation results between TN and NTN for scenarios 5. We have made the following observations as shown below:
Observation 1: The ACIR value for scenario 5 is between 40 to 50 dB considering elevation angles 25 and 90 deg.
Observation 2: The assumption for the lower elevation angle depends on Satellite deployment. Even with 90deg elevation angle, the required ACIR is still between 40 to 50 dB for VSAT UE.rees for VSAT UEs under UMa propagation model.
Observation 3: The ACIR value for scenario 5 is between 35 to 50 dB considering elevation angles 25 and 90 degrees for L-ESIM UEs under UMa propagation model.
Observation 4: The required ACIR value for scenario 5 is exceeding the assumptions of TN BS ACLR of 30 dB at 17GHz. Hence Option 2, i.e., configuring additional guard-band between TN and NTN is the feasible way to address the co-existence issue.
Observation 5: Since TN BS ACLR at 17GHz has not been specified yet, a better VSAT ACS helps reduce guard-band between TN and NTN operation.
With above observations, we have the following proposals:
Proposal 1: RAN4 to define 35 dBc as the ACS requirements for VSAT and L-ESIM UE.
Proposal 2: RAN4 to consider a potential guard-band between TN and NTN to address the potential co-existence issues. 
Proposal 3: The size of the guard-band needs to be further studied based on RF requirements of TN gBS at 17GHz.
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