[bookmark: _Hlk61177671]3GPP TSG-RAN WG4 Meeting #101-bis-e	R4-2201317
Electronic meeting, January 17-25, 2022
		
Source:		Ericsson
Title:			NTN system simulations – ACLR/ACS
Agenda item:		6.13.2.3
Document for:		Approval
[bookmark: _Ref91530587]Introduction
The NTN WI ([1]) has been approved in RAN#88e meeting to specify requirements for the support of NTN. It has been revised in last RAN#94-e meeting [2].
In last RAN4 meeting, the remaining simulation assumptions were agreed [3]. This contribution is providing our proposal for the ACLR and ACS values for NTN satellite access node and NTN UE. 
Discussion 

Coexistence simulations analysis
When we wrote this contribution, we didn’t have time to compare enough our results with other companies’ ones so the following is mainly based on our simulation results only.
Following table recaps all needed ACIR values for the different cases and scenarios. Note that NB-IoT has not been simulated, additional effort would be needed to check if any impact.
It could be observed that, so far, the worst case scenarios are:
· Case 1: TN Urban macro and NTN GEO without isolation area.
· Case 2: TN Urban macro.
· Case 3: TN Rural and NTN LEO600.
· Case 4: TN Urban macro.

	 
 
 
 
	TN = AAS BS
	TN = Non AAS BS

	
	Aggressor
	Victim
	Option
	ACIR
	Aggressor
	Victim
	Option
	ACIR

	DL-DL
	Rural
	TN
	LEO600
	 
	7.6
	TN
	LEO600
	 
	16.8

	
	
	LEO600
	TN
	90 deg
	23.4
	LEO600
	TN
	90 deg
	21.6

	
	
	
	
	low angle
	22.6
	
	
	low angle
	22.7

	
	
	TN
	LEO1200
	 
	4.3
	TN
	LEO1200
	 
	 

	
	
	LEO1200
	TN
	90 deg
	24.2
	LEO1200
	TN
	90 deg
	 

	
	
	TN
	GEO
	 
	12
	TN
	GEO
	 
	20

	
	
	GEO
	TN
	90 deg
	12.7
	GEO
	TN
	90 deg
	13.2

	
	Urban macro
	TN
	LEO600
	No isolation
	30.5
	TN
	LEO600
	No isolation
	43.3

	
	
	LEO600
	TN
	90 deg
	3
	LEO600
	TN
	90 deg
	1.5

	
	
	
	
	low angle
	1.8
	
	
	low angle
	1.2

	
	
	TN
	LEO1200
	No isolation
	31.9
	TN
	LEO1200
	No isolation
	 

	
	
	LEO1200
	TN
	90 deg
	5
	LEO1200
	TN
	90 deg
	 

	
	
	TN
	GEO
	No isolation
	41.7
	TN
	GEO
	No isolation
	49.7

	
	
	
	
	With isol
	12.7
	
	
	With isol
	 

	
	
	GEO
	TN
	90 deg
	0
	GEO
	TN
	90 deg
	0

	UL-UL
	Rural
	TN
	LEO600
	90 deg
	3.2
	TN
	LEO600
	90 deg
	1.3

	
	
	
	
	low angle
	0
	
	
	low angle
	 

	
	
	LEO600
	TN
	90 deg
	2.7
	LEO600
	TN
	90 deg
	 

	
	
	
	
	low angle
	2.7
	
	
	low angle
	 

	
	
	TN
	LEO1200
	 
	8.2
	TN
	LEO1200
	 
	8.6

	
	
	LEO1200
	TN
	 
	6.7
	LEO1200
	TN
	 
	 

	
	
	TN
	GEO
	 
	11.7
	TN
	GEO
	 
	9.7

	
	
	GEO
	TN
	 
	8.4
	GEO
	TN
	 
	 

	
	Urban macro
	TN
	LEO600
	90 deg
	24
	TN
	LEO600
	90 deg
	27.5

	
	
	
	
	low angle
	15.6
	
	
	low angle
	 

	
	
	LEO600
	TN
	90 deg
	27.9
	LEO600
	TN
	90 deg
	34

	
	
	
	
	low angle
	27.9
	
	
	low angle
	34

	
	
	TN
	LEO1200
	 
	19.4
	TN
	LEO1200
	 
	22.6

	
	
	LEO1200
	TN
	 
	25.5
	LEO1200
	TN
	 
	27.5

	
	
	TN
	GEO
	 
	25
	TN
	GEO
	 
	29.2

	
	
	GEO
	TN
	 
	27.9
	GEO
	TN
	 
	37




ACRL/ACS proposal
Based on our simulation results only ([4]) and the outcomes captured in the above table, assuming all NTN satellite access nodes (GEO, LEO1220 and LEO600) should support the same ACLR and ACS values, the worst case scenario (highest ACIR) should be considered. The corresponding ACIR values are then summarized in Table 1.

	
	TN aggressor, NTN victim
	NTN aggressor, TN victim

	DL – DL (no isolation)
	49.7
	24.2

	DL – DL (with isolation)
	20
	24.2

	UL – UL
	31.4
	20.4


[bookmark: _Ref91531665]Table 1: ACIR values for NTN coexistence scenarios

From those ACIR values, assuming TN BS and TN UEs shall have the same values as specified in TS 38.104 and TS 38.101-1, based on the agreed ACIR model ([3]), we could conclude on NTN satellite access node and NTN UE ACLR and ACR values, as mentioned in Table 2
Proposal1: Based our simulation results, consider following limits for the NTN satellite access node and NTN UE ACLR and ACS: 

	
	NTN Satellite access node
	NTN UE

	ACLR
	25
	21

	ACS
	32
	No isolation
	With isolation

	
	
	NA or at least >60
	20


[bookmark: _Ref91531674]Table 2: Proposed ACLR/ACS values for NTN satellite access node and NTN UE

Methodology
We think RAN4 should agree on some generic rules to select the relevant simulation results and derive the ACLR/ACS values. 
Still, it would be difficult to agree at this stage on an exhaustive list of rules that will solve all cases, but we expect that a limited set of rules would address most of the cases. The other ones would need to be discussed case by case.
Looking at some of the latest coexistence simulation results, we noticed that, in some cases, the spread of results is still very huge between companies. Usually, RAN4 averages all companies results to agree on a limit but here, when the spread is too large, averaging would not make any sense. 
Also, assuming all satellite types (GEO, LEO1200 and LEO600) will have same ACLR/ACS value, for each case (e.g. case 1 DL-DL TN aggressor NTN victim), RAN4 should only look at the scenario(s) with the highest ACIR values from each scenario. And if the scenario is not the same for all companies, RAN4 should then focus on a list merging all most stringent scenarios from all companies. E.g., for case 3, if the most stringent scenario for company A is with LEO600 rural and with LEO1200 rural for company B, RAN4 should then focus on results for LEO600 rural and LEO1200 rural for that case, not looking further at GEO case.
Then, if there are significant number of companies who provided simulation results and only one company has results strongly diverging with others, then results from that company should not be considered. For example, for a specific scenario, if 4 companies or more have provided results and only 1 company has results far away from the other ones, this company results should not be taken account to determine the ACLR/ACS value.
Also, for the same case/scenario, when a company has provided results for AAS and non AAS scenario, the most stringent results should be considered, as long as those results are not diverging too much. The same approach might be taken for simulation at 90 and 45 degrees elevation angle.
Proposal2: RAN4 shall define some generic rules when selecting coexistence simulation results to derive ACLR and ACS values, e.g. : 
· If more than 4 companies have provided results and only one company has very different results (e.g. more than [6]dB spread), this company results should not be taken into account for the ACIR evaluation.
· For each case, only the most stringent scenario(s) should be considered to evaluate the final ACIR value for that case.
· When available and consistant, for each scenario, consider the most stringent results (highest ACIR values) from AAS BS and non-AAS BS sub-scenario.
· When available and consistant, for each scenario, consider the most stringent results (highest ACIR values) from sub-scenarios at 90 and 45 degrees elevation angle.
Conclusion
In this contribution, we summarized our ACIR values for NTN coexistence simulations and proposed NTN satellite access node and NTN UE ACLR and ACS values.
Proposal1: Based our simulation results, consider following limits for the NTN satellite access node and NTN UE ACLR and ACS: 
	
	NTN Satellite access node
	NTN UE

	ACLR
	25
	21

	ACS
	32
	No isolation
	With isolation

	
	
	NA or at least >60
	20



Proposal2: RAN4 shall define some generic rules when selecting coexistence simulation results to derive ACLR and ACS values, e.g. : 
· If more than 4 companies have provided results and only one company has very different results (e.g. more than [6]dB spread), this company results should not be taken into account for the ACIR evaluation.
· For each case, only the most stringent scenario(s) should be considered to evaluate the final ACIR value for that case.
· When available and consistant, for each scenario, consider the most stringent results (highest ACIR values) from AAS BS and non-AAS BS sub-scenario.
· When available and consistant, for each scenario, consider the most stringent results (highest ACIR values) from sub-scenarios at 90 and 45 degrees elevation angle.
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