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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 contributions under Agenda Item 6.16.2 at TSG-RAN WG4 #110bis, 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 ACS value of NTN VSAT UE. 
A total of 7 TDocs were received for AI 6.16.2 and 2 topics are listed below to cover proposals and contents in these documents as appropriate. 
· Topic #1: NTN VSAT UE ACS value
· Topic #2: Coexistence study results
Topic #1: NTN VSAT UE ACS value
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404439
	CATT
	Proposal 1: Adopt at least 27.5dBc (Option 1).

	R4-2404938
	Ericsson
	Proposal: Specify NTN VSAT (fixed and mobile) ACS with a value of 27.5 dBc.

	R4-2405086
	Samsung
	Proposal 1: Consider 26-28dBc as NTN VSAT UE ACS value with following ACS measurement parameteds. 
· Wanted signal = REFSENS + 16dB 
· Interfering signal = REFSENS + [38-40.5]dB

	R4-2405337
	Huawei, HiSilicon
	[bookmark: _Hlk157952159]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.
Observation 2: from Ka band VSAT implementation perspective, 28dBc ACS requirement will not bring the additional costs and can be achieved.
Observation 3: the better ACS performance Ka band VSAT can achieve, the better anti-interference performance or robustness of the whole satellite system can be observed.
Observation 4: Near-far effect for satellite communication system is not very obvious comparing to terrestrial network, so the instantaneous dynamic range of VSAT receiver is very small. Only one ACS test case can be specified for Ka band VSAT. In addition, the maximum input interference level is also restricted by the instantaneous dynamic range capability of VSAT receiver.
Observation 5: except for the ACS factor, RAN4 still need to decide the wanted signal level (REFSENS or sensitivity + degradation value) and the interference signal level (Noise figure floor + ACS value + 10log10(10^( degradation value /10)-1)) carefully to guarantee that the interference signal level will not be higher than the instantaneous dynamic range of VSAT receiver.
Proposal 2: To specify ACS test configuration for Ka band VSAT UE with the following template. FFS on degradation value and maximum value.
[image: ]
Observation 6: Since Ka band VSAT doesn’t implement the Rx band filters currently, it’s necessary to consider the reasonable in-band blocking together with ACS requirements.

	R4-2405393
	Qualcomm Incorporated
	Observation 1: Based on co-existence simulation results, the required ACIR value for scenario 5 is between 35 to 50 dB.
Observation 2: The dynamic range of ADC and whether the signals from NTN and TN are synchronized or not might have impact on the selectivity by FFT operation.  
Proposal 1: Adopt Option 1, i.e., [27.5]dB as NTN UE ACS for Ka-band.
Proposal 2: Not to capture Note 1 and Note 2 either in TS or TR to avoid the confusion.
Proposal 3: FFS on how to specify test parameters of NTN UE ACS with considerations of REFSENS/EIS and Maximum Input Level requirements.

	R4-2405972
	THALES, Magister Solutions Ltd, Eutelsat Group, ESA, Inmarsat, Viasat, Novamint, EchoStar, Amazon
	Proposal 1: ACS value of VSAT NTN at 17 GHz (DL Ka-band) shall not be higher than [23] dB and include the agreed notes at RAN4#110 to provide context of the coexistence studies.
Observation 2: Many satellite companies consider that there is a huge discrepancy between the 7 dB ACS applicable to legacy existing VSAT UE and a proposed value of 27.5 dB ACS (derived from coexistence value with hypothetical TN system operating at 17 GHz although there are no regulatory basis & no frequency band allocated to TN for the deployment of terrestrial network in these bands).
Observation 3: There are no regulatory basis to define ACS higher than 23 dB at 17 GHz for VSAT UE.
Proposal 2: The VSAT NTN ACS shall be tested with TDD type of interferer (to model interference of TN BS).
Proposal 3: Discuss to use NTN VSAT EISREFSENS + 6 dB value to define wanted signal mean power (dBm) and NTN VSAT EISREFSENS_50M + 26.17 + NTN VSAT ΔFR2_REFSENS value to define interfering signal mean power (dBm).
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Open issues summary
Issue 1-1: NTN VSAT UE ACS
· Proposals
· Option 1: 27.5dBc 
· Option 2: no higher than 23dBc
· Option 3: 
· P1: When RAN4 made the conclusion on adjacent channel coexistence study, it’s better not to conclude the specific VSAT ACS value.
· P2: from Ka band VSAT implementation perspective, 28dBc ACS requirement will not bring the additional costs and can be achieved.
· Recommended WF
· Further discuss this issue by this meeting. 

Issue 1-2: Test parameters for ACS
· Proposals
· Option 1: Further discuss Degradation Value and Maximum Value
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	Declared Sensitivity + Degradation Value

	PInterferer for band n512, n511, n510
	dBm
	Max( Declared Sensitivity -1 + ACS + 10log10(10^( Degradation Value /10)-1), maximum value)

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The “Declared Sensitivity” is the actual Rx sensitivity declared by VSAT, which should be less than or equal to the REFSENS power level specified in Clause 10.3.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to same as the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Clause 10.3.




· Option 2: The VSAT NTN ACS shall be tested with TDD type of interferer (to model interference of TN BS) with following parameters. 
Table x.x.x.x-1: OTA ACS requirement for NTN VSAT
	NTN VSAT channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	50, 100, 200, 400
	EISREFSENS + 6 dB (Note 1)
	EISREFSENS_50M + 26.17+ ΔFR2_REFSENS 

	NOTE 1:	EISREFSENS is given in clause 10.3



Table x.x.x.x-2: OTA ACS interferer frequency offset for NTN VSAT
	NTN VSAT channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper NTN VSAT RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	50
	±24.29
	

	100
	±24.31
	50 MHz OFDM TDD NR

	200
	±24.29
	signal, 60 kHz SCS, 64 RBs

	400
	±24.31
	



· Recommended WF
· It seems the traditional approach to derive Wanted Signal and Interfering Signal can be agreed. 
· Discuss whether to use Declared Sensitivity ≤ REFSENS power level to define parameters. 
· Discuss Maximum Input Level
· Discuss Degradation Value
· Discuss interference signal type. 

Issue 1-2-1: Declared sensitivity 
· Proposals
· Option 1: use Declared Sensitivity ≤ REFSENS power level to define parameters.
· Option 2: No change
· Recommended WF
· Further discuss this issue. 

Issue 1-2-2: Maximum input level
· Proposals
· Option 1: -25dBm (FR2 TN)
· Option 2: Other values
· Recommended WF
· Further discuss this issue. 

Issue 1-2-3: Degradation value
· Proposals
· Option 1: 16
· Option 2: 6
· Option 3: Other values
· Recommended WF
· Further discuss this issue. 

Issue 1-2-4 Type of Interference Signal  
· Proposals
· Option 1: 50 MHz OFDM TDD NR signal, 60 kHz SCS, 64 RBs
· Option 2: Others
· Recommended WF
· Further discuss this issue. 

Issue 1-3: Notes 1&2 in R4-2403092
· Proposals
· Option 1: Not to capture Note 1 and Note 2 either in TS or TR to avoid the confusion.
· Option 2: Keep Note 1 and Note 2 to provide context of the coexistence studies.
· Recommended WF
· Consider to keep Note 1 and Note 2 only in TR 38.863. 
Topic #2: Coexistence study results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405084
	Samsung
	Draft CR on TR38.863 to introduce simulation results 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 R4-2405084 if needed for endorsement.  
· Recommended WF
· Review and revise R4-2405084 if needed for endorsement. 
Recommendation on TDOCs
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

	R4-2404439
	[Noted]
	

	R4-2404938
	[Noted]
	

	R4-2405084
	[Revised]
	

	R4-2405086
	[Noted]
	

	R4-2405337
	[Noted]
	

	R4-2405393
	[Noted]
	

	R4-2405972
	[Noted]
	



New Tdocs during the meeting
	TDoc No.
	Suggested status
	Comments

	R4-2405827
	
	Topic Summary for [110][307] NR_NTN_enh_Part3

	R4-240xxxx
	
	Way forward on [110][307] NR_NTN_enh_Part3

	R4-xxxxx
	
	Draft CR on TR 38.863

	
	
	

	
	
	

	
	
	

	
	
	





Annex 1 TDoc list
A total of 7 TDocs have been received for Agenda Item 6.16.2 and listed as below.
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2404439
	Further discussion on NTN UE ACS for above 10GHz bands
	CATT
	other
	Approval
	6.16.2
	available

	R4-2404938
	NTN enhancement - coexistence: further discussion on NTN UE ACS
	Ericsson
	other
	Approval
	6.16.2
	available

	R4-2405084
	draf CR on TR38.863 Addition of coeixstence results in above 10GHz
	Samsung Electronics
	draftCR
	Endorsement
	6.16.2
	available

	R4-2405086
	Discussion on NTN VSAT UE ACS
	Samsung Electronics 
	discussion
	Discussion
	6.16.2
	available

	R4-2405337
	Discussion on Ka band NTN UE ACS
	Huawei, HiSilicon
	other
	Approval
	6.16.2
	available

	R4-2405393
	Views on coexistence study between TN and NTN above 10GHz bands
	Qualcomm Incorporated
	other
	Approval
	6.16.2
	available

	R4-2405972
	On the ACS requirement issue for VSAT UE in above 10 GHz
	THALES, Magister Solutions Ltd, Eutelsat Group, ESA, Inmarsat, Viasat, Novamint, EchoStar, Amazon
	discussion
	Discussion
	6.16.2
	available
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Table x.x.x.x-2: OTA ACS interferer frequency offset for NTN VSAT.
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