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Introduction
This document captures issues related to the coexistence aspect of NR NTN enhancement work item in Rel-18. It contains a summary of the contributions under Agenda Item 8.18.2 at TSG-RAN WG4 #110, together with identified key open issues, and recommends topics/questions to be handled during this meeting. 
The purpose of this document is to facilitate discussions to reach consensus on coexistence studies and to conclude ACIR, ACS, ACLR values of NTN UE and SAN. 
A total of 7 TDocs were received for this agenda and 3 topics are listed as below to cover proposals and contents in these documents as appropriate. 
· Topic #1: Ku band information
· Topic #2: Simulation assumptions 
· Topic #3: Coexistence study results
It should be noted that some proposals from R4-2402933 under AI 8.18.5 are also considered in this document by Topic #3.
Topic #1: Ku band information
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400510
	Intelsat
	This document provides following information to the meeting: 
· Spectrum status around the Ku band within the frequency range of 10-15.35GHz
· Analysis of possible coexistence scenarios in Ku band. 



Open issues summary
Issue 1-1: Ku band information
· Proposals
· Option 1: Information in R4-2400510 is noted.  
· Recommended WF
· The moderator expects it is agreeable without discussion that information in R4-2400510 is noted. 

Topic #2: Simulation assumptions
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401118
	Samsung, Thales
	CR on TR38.863 to introduce simulation assumptions of co-existence studies for NTN in above 10GHz



Open issues summary
Issue 2-1: CR on TR 38.863
· Proposals
· Option 1: Review and revise R4-2401118 if needed for final agreement. 
· Recommended WF
· Review and revise R4-2401118 if needed for final agreement. 
Topic #3: Simulation results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400039
	CATT
	Update the co-existence simulation result for Sc2 compared to R4-2318298 in RAN4#109.

	R4-2400040
	CATT
	Observation 1: The ACIR at 5% throughput loss of the updated simulation result for case 2 is more in line with  average ACIR for case 2 in WF in RAN4#109.
Proposal 1: Adopt option 3(35dBc) for VSAT ACS.
Observation 2: Option 2 “Additional guard band” in R4-2321115 might be helpful to address the co-existence issue.

	R4-2400223
	Qualcomm Incorporated
	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 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.
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.

	R4-2402060
	Huawei, HiSilicon
	Observation 1: it’s premature to conclude the VSAT ACS requirement from adjacent channel coexistence study perspective.
Proposal 1: When RAN4 made the conclusion on adjacent channel coexistence study, it’s better not to conclude the specific VSAT ACS value.

	R4-2402327
	Ericsson
	Proposal1: For the NTN Ka-band:
· SAN ACLR value shall be equal to 12 dBc for both GEO and LEO.
· SAN ACS value shall be equal to 18 dBc for GEO and 24 dBc for LEO.
· ACLR value shall be equal to 14 dBc for both fixed VSAT and  mobile VSAT.
Observation1: Using UMa instead of free space path loss model between VSAT UE and TB BS doesn’t impact the coexistence results for scenario 5.
Observation2: Limiting the elevation angle for VSAT UE would not improve significantly the coexistence results for scenario 5.
Observation3: Increasing VSAT antenna gain would not improve significantly the coexistence results for scenario 5.
Observation4: With an isolation distance of 1.5 ISD between NTN VSAT and TN edge (same as for FR1-NTN), the NTN VSAT ACS value would be equal to 28dB.
Observation5: Increasing SAN output power up to 50dBm would improve the coexistence results for scenario 5 but the ACIR will still remain high (~40 dBc) at 25 degrees elevation angle.
Proposal2: For the NTN Ka-band the ACS value shall be equal to 30 dBc for both fixed VSAT and mobile VSAT.

	R4-2402933
	THALES, Magister Solutions Ltd.
	Simulation results provided in R4-2402933 suggest the following 2/ to 6/ (a total of 5) potential solutions (or a combination of them):
· 1/ VSAT UE alone/default (which requires/indicates an ACS of 30-35 dBs as also confirmed/found in the simulations by other companies as well, with the current hypothesis)
· 2/ Increasing Tx SAN power by 6 dB (e.g. 10 dBW/MHz EIRP density instead of 4 dBW/MHz)
· 3/ Increasing TN gNB antenna gain by increasing the number of antenna elements (8x16 AAS -> 16x32 AAS, which corresponds to about 6dB antenna gain);
· 4/ Decreasing TN gNB transmission power by 6dB (Total TXP – 6dB  = 35 dBm);
· 5/ Using a frequency guard band for a better protection from the TN gNB (at least 5dB interference decrease from TN BS to NTN UE VSAT can be easily obtained as OFDM spectrum decreases with the increase of the guard band);
· 6/ Increasing antenna gain of the VSAT UE (e.g. by using a higher aperture such as 0.6 m -> 1.2 m NTN VSAT antenna diameter for instance or lower; in practice lower aperture can be also considered e.g. 0.8m or lower).
In any case, currently, there is no practical reason for which ACS should be considered higher than 23 dB since there is no TN deployment at 17 GHz.



Open issues summary
Issue 3-1: Update coexistence study results
· Proposals
· Option 1: Update co-existence study result table (R4-2318298) with data from R4-2400039
· Recommended WF
· The moderator expects it is agreeable without discussion that the R4-2318298 can be updated with data from R4-2400039, noting that any further updates can also be incorporated during the meeting. 

Issue 3-2: SAN ACLR
· Proposals
· Option 1: 12 dBc for GEO & LEO
· Recommended WF
· The moderator expects it is agreeable without discussion that SAN ACLR is as following
· 12 dBc for GEO & LEO 

Issue 3-3: SAN ACS
· Proposals
· Option 1: 18 dBc for GEO and 24 dBc for  LEO
· Recommended WF
· The moderator expects it is agreeable without discussion that SAN ACS is as following
· 18 dBc for GEO
· 24 dBc for LEO 

Issue 3-4: UE ACLR
· Proposals
· Option 1: 14 dBc Fixed UE and Mobile UE
· Recommended WF
· The moderator expects it is agreeable without discussion that UE ACLR is as following
· 14 dBc for Fixed UE and Mobile UE. 

Issue 3-5: UE ACS
· Proposals
· Option 1: 23 dBc for Fixed UE and Mobile UE with following solutions, or in combination, to address coexistence issues (Thales, see R4-2402933)
· 1/ Increasing Tx SAN power by 6 dB (e.g. 10 dBW/MHz EIRP density instead of 4 dBW/MHz)
· 2/ Increasing TN gNB antenna gain by increasing the number of antenna elements (8x16 AAS -> 16x32 AAS, which corresponds to about 6dB antenna gain);
· 3/ Decreasing TN gNB transmission power by 6dB (Total TXP – 6dB  = 35 dBm);
· 4/ Using a frequency guard band for a better protection from the TN gNB (at least 5dB interference decrease from TN BS to NTN UE VSAT can be easily obtained as OFDM spectrum decreases with the increase of the guard band);
· 5/ Increasing antenna gain of the VSAT UE (e.g. by using a higher aperture such as 0.6 m -> 1.2 m NTN VSAT antenna diameter for instance or lower; in practice lower aperture can be also considered e.g. 0.8m or lower).
Note:  In any case, currently, there is no practical reason for which ACS should be considered higher than 23 dB since there is no TN deployment at 17 GHz.
· Option 2: 30 dBc for Fixed UE and Mobile UE (Ericsson)
· Option 3: 35 dBc Fixed UE and Mobile UE with additional guard band and the size of guard band needs to be further studied. (CATT, Qualcomm)
· Option 4: Not to conclude the specific VSAT ACS value (Huawei)
· Recommended WF
· Further discuss 4 options including possible solutions

[Editor’s Note - Start
RAN4#109 reached a tentative agreement on SAN ACLR & ACS as well as UE ACLR values. So far, based on the inputs to this meeting, it seems promising that such tentative agreement can be confirmed as the Recommended WFs of Issue 3-2, 3-3 and 3-4. 

For a better reading, proposed values in Issue 3-2 to Issue 3-5 are summarized in the table below for reference. 
	
	SAN
	UE

	
	GEO
	LEO
	Fixed
	Mobile

	ACLR (dBc)
	12
	12
	14
	14

	ACS
(dBc)
	18
	24
	[23]/[30]/[35 with additional GB(size TBD)]/[N/A]
	[23]/[30]/[35 with additional GB(size TBD)]/[N/A]



Editor’s Note - End]
Recommendation on TDOCs
[bookmark: _GoBack]Suggested status: Not treated/Not pursued/Return to/Noted/Agreed/Approved/Endorsed/Revised/Merged/Postponed/Reserved/Withdrawn
Inputs to this meeting
	TDoc No.
	Suggested status
	Comments

	R4-2400039
	[Noted]
	

	R4-2400040
	[Noted]
	

	R4-2400223
	[Noted]
	

	R4-2400510
	[Noted]
	

	R4-2401118
	[Revised]
	

	R4-2402060
	[Noted]
	

	R4-2402327
	[Noted]
	



New Tdocs during the meeting
	TDoc No.
	Suggested status
	Comments

	R4-2402647
	
	Topic Summary for [110][307]

	R4-2402855
	
	Way forward on [110][307] NR_NTN_enh_Part3

	R4-xxxxx
	
	Updated co-existence study result table 

	
	
	

	
	
	

	
	
	

	
	
	





Annex 1 TDoc list
A total of 7 TDocs have been received for Agenda Item 8.18.2 and listed as below.
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2400039
	Updated co-existence simulation result for above 10GHz bands
	CATT
	other
	Information
	8.18.2
	available

	R4-2400040
	Further discussion on Co-existence simulation result for above 10GHz bands
	CATT
	other
	Approval
	8.18.2
	available

	R4-2400223
	Further discussion on coexistence study between TN and NTN above 10GHz bands
	Qualcomm Incorporated
	other
	Approval
	8.18.2
	available

	R4-2400510
	Ku Band Standardization: Topics on Coexistence Studies 
	Intelsat
	discussion
	Information
	8.18.2
	available

	R4-2401118
	CR on TR38.863 Addition of simulation assumptions in above 10GHz
	Samsung Electronics, Thales
	CR
	Agreement
	8.18.2
	available

	R4-2402060
	Discussion on simulation conclusion for Ka band NTN UE ACS
	Huawei, HiSilicon
	other
	Approval
	8.18.2
	available

	R4-2402327
	NTN enhancement - further investigation on coexistence
	Ericsson
	other
	Approval
	8.18.2
	available



