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1 Introduction
During RAN4#100-e meeting, the following agreements have been made on the 20th 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.
· For HAPS calibration, companies will continue the effort for calibration. It’s encouraged interested companies can provide results for HAPS, RAN4 will check the status till Nov 2021 RAN4 meeting. 
· 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.



With the following scenarios:
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1
	TN with NTN
	TN DL
	NTN DL
	
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	
	Phase 1

	3
	TN with NTN
	NTN DL
	TN DL
	
	Phase 1

	4
	TN with NTN
	NTN UL
	TN UL
	
	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

	7
	NTN with NTN
	NTN DL
	NTN DL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2

	
	
	NTN UL
	NTN UL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2



2 NTN-NTN Coexistence Analysis in General

With respect to the operational deployment scenarios in S-band, during RAN4#99-e it has been agreed: RAN4 #99-e Agreements:
· Proposal 3-1-1-1: RAN4 shall use S-Band Reference Operational Deployment Scenario using 1980-2010 MHz for UL and 2170-2200 MHz for DL.

[image: ]
· Proposal 2-1-1-1: The first NTN band will have the following frequency range definition: 1980-2010 MHz in UL and 2170-2200 MHz in DL. Its band number is FFS.


Also, the following detailed assumptions have been agreed in R4-2108645 (Simulation assumptions for NTN co-existence) and captured in R4-2108093 (WF on [313] NTN_Solutions_Part2):RAN4 #99-e Agreements:
· Satellite channel bandwidth (BW): agreed as 20 MHz (associated with FRF=1)



[bookmark: OLE_LINK3]The current MSS S-band for NR NTN usage therefore refers to 1980-2010 MHz (UpLink) and 2170-2200 MHz (DownLink). Moreover, currently, TN-NTN coexistence scenarios are considering 20 MHz BW for both TN and NTN. How to use this BW in the context of NTN-NTN coexistence is not clear so far, and therefore which is the exact NTN-NTN coexistence scenario RAN4 wants to study.
Further, and very important with respect to NTN-NTN coexistence, it seems that RAN4 is not using a very clear definition of NTN to NTN “adjacent band” coexistence. For further exemplification with respect to the adjacent band and/or the adjacent channel NTN-NTN coexistence:
· If NTN-NTN coexistence is considered with respect to satellite bands adjacent to NTN S-band, there are not any adjacent bands allocated to other satellite services that can be considered for this coexistence. Therefore, it does not make sense to consider this coexistence analysis.
· If NTN-NTN coexistence is considered in the same operating NTN S-band (which should be no longer considered as “adjacent band” coexistence), the coexistence between different satellite networks operating in the S-band (in different channels) is governed by bi-lateral agreements between the satellite operators on the basis of regulatory guidelines and ensured through operational configuration. Therefore, again, it does not make sense to consider this coexistence analysis.

The satellite community would not be able to agree to reference coexistence scenarios since each constellation is specific and designed according to business and regulatory requirements. Therefore, the satellite community does not see the need to analyze NTN-NTN coexistence scenarios in RAN4.
Proposal 1. RAN4 should remove NTN-NTN coexistence for LEO-LEO, LEO-GEO and GEO-GEO scenarios in S-band and update the coexistence scenarios as follows:

	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

	7
	NTN with NTN
	NTN DL
	NTN DL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2

	
	
	NTN UL
	NTN UL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2



More time can be therefore used by RAN4 for TN-NTN coexistence analysis, which may require more attention. 
Moreover, even if TN and Satellite calibration is now complete, HAPS calibration is not yet finished and simulations are also required.
It also seems obvious that NTN-NTN simulations are missing some clarification, as seen from the discussion in R4-2115785	(Email discussion summary for [100-e][313] NTN_Solutions_Part2). The NTN-NTN coexistence aspect will still require more discussions, as it seems so far that RAN4 cannot reach an agreement.
Proposal 2. RAN4 can use the NTN-NTN coexistence required time for improving NTN-TN coexistence analysis (Phase 1), which seems to be most important.  




3 NTN-NTN Coexistence Analysis Specifics 

In the case when multiple beams are used, the satellite architecture might be quite specific because potentially each beam may be filtered, while in some other architectures multiple beams (which correspond to a set of beams) are filtered together.
Observation 1. If NTN-NTN coexistence analysis are to be performed, unclear how many satellites are being used (e.g. one satellite and/or multiple satellites).
Observation 2. If NTN-NTN coexistence analysis are to be performed, unclear what NTN BW(s) shall be used in S-Band for the NTN system(s).
Observation 3. If NTN-NTN coexistence analysis are to be performed, unclear which FRF shall be used.
Observation 4. If NTN-NTN coexistence analysis are to be performed, unclear which satellite architecture shall be used, and how filtering is applied on a set of beams.
Observation 5. If NTN-NTN coexistence analysis are to be performed, unclear how many and which beams are used for coexistence simulations.
Proposal 3. For all these reasons, NTN-NTN coexistence simulations for Phase 2 work are not clear. RAN4 should remove the NTN-NTN co-existence within the identified band.
Proposal 4. The coexistence between different satellite networks operating in different orbits and channels is governed ITU-RR and agreements between the satellite operators on the basis of regulatory guidelines and resolutions. Therefore, again, it does not make sense to consider this coexistence analysis.


4 General Recommendations

Please also note that it is recommended not to impact any ACLR and ACS values of handheld UE for NTN.
Proposal 5. ACLR and ACS values of handheld UE for NTN will be the same as for existent TN UE ACLR and ACS values.









5 Conclusions
For all these above mentioned reasons, NTN-NTN coexistence simulations for Phase 2 work are not clear.
Proposal 1. RAN4 should remove NTN-NTN coexistence for LEO-LEO, LEO-GEO and GEO-GEO scenarios in S-band and update the coexistence scenarios as follows:

	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

	7
	NTN with NTN
	NTN DL
	NTN DL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2

	
	
	NTN UL
	NTN UL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2



Proposal 2. RAN4 can use the NTN-NTN coexistence required time for improving NTN-TN coexistence analysis (Phase 1), which seems to be most important.  
Observation 1. If NTN-NTN coexistence analysis are to be performed, unclear how many satellites are being used (e.g. one satellite and/or multiple satellites).
Observation 2. If NTN-NTN coexistence analysis are to be performed, unclear what NTN BW(s) shall be used in S-Band for the NTN system(s).
Observation 3. If NTN-NTN coexistence analysis are to be performed, unclear which FRF shall be used.
Observation 4. If NTN-NTN coexistence analysis are to be performed, unclear which satellite architecture shall be used, and how filtering is applied on a set of beams.
Observation 5. If NTN-NTN coexistence analysis are to be performed, unclear how many and which beams are used for coexistence simulations.
Proposal 3. For all these reasons, NTN-NTN coexistence simulations for Phase 2 work are not clear. RAN4 should remove the NTN-NTN co-existence within the identified band.
Proposal 4. The coexistence between different satellite networks operating in different orbits and channels is governed ITU-RR as well as agreements between satellite operators on the basis of regulatory guidelines and resolutions. Therefore, again, it does not make sense to consider this coexistence analysis.

Proposal 5. ACLR and ACS values of handheld UE for NTN will be the same as for existent TN UE ACLR and ACS values.
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