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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 8.27.2 at TSG-RAN WG4 #107, 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 as much as possible. 
A total of 8 TDOCs were received for this agenda (See Annex 1) and 4 topics are listed as below to cover proposals and contents in these documents as appropriate. 
· Topic #1: Scenarios and layout 
· Topic #2: System parameters
· Topic #3: Evaluation methodology
· Topic #4: Calibration
It should be noted that some of the topics are associated with discussions in other Agenda Items, e.g. AI 8.27.4 UE RF requirements.
Topic #1: Scenarios and layout
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308414
	Samsung
	Proposal 1: Consider the deployment an observation rules as listed in Annex 1 in the WF 106 bis-e[1] (when NTN UEs are dropped at TN cluster edges) and Annex 3 in the WF 106 bis-e[1] (when NTN UEs are dropped in TN) in the coexistence study.

	R4-2308536
	Ericsson
	Proposal3: Agree on the deployment and observation rules as listed in Annex 1, considering the worst-case scenarios and different elevation angles. 

	R4-2308577
	Huawei, HiSilicon
	Proposal 1: After aligning the order of Rel-18 scenarios, it’s recommended to discuss the following relationship between TN and NTN for Ka band coexistence study.
Proposal 4: ESIM coexistence study for NGSO scenarios are out of the scope of this WI.

	R4-2309700
	Thales, Magister Solutions Ltd
	Proposal 5: Use (for NTN) an FRF>1 (e.g. 2 or 3) for NTN coexistence analysis in above 10 GHz.
Proposal 6: Preferably use (for NTN) an FRF=2 with two polarizations (RHCP, LHCP) for NTN coexistence analysis in above 10 GHz.



Open issues summary
Issue 1-1: Association of TN and NTN systems
· Proposals
· Option 1 (Ericson, Samsung): See Annex 2 Option 1 
Editor Note: removed Samsung’s proposal on NTN UE outside TN cluster and adjusted the sequence of the items. 
· Option 2 (Huawei): See Annex 2 Option 2
· Recommended WF
· Consider the situation of NTN UE inside TN cluster first to narrow down the discussion;
· Further discuss the NTN UE vertical angle towards the satellite is with certain value(s) or within the range of [10, 20, 30 or other numbers] degree to 90 degree – see Issue 1-1-1;
· Further discuss NTN UE antenna accuracy issue – see Issue 1-1-2.

Issue 1-1-1 NTN UE vertical angle towards the satellite for co-ex analysis
· Proposals
· Option 1: 30 & 90 degree 
· Option 2: From XX to 90 degree
· Recommended WF
· TBA

Issue 1-1-2 NTN UE antenna accuracy for co-ex analysis
· Proposals
· Option 1: NTN UE antenna points to the satellite accurately
· Option 2: NTN UE antenna points to the satellite with a deviation 
· Recommended WF
· TBA

Issue 1-2:  NGSO ESIM
· Proposals
· Option 1: ESIM coexistence study for NGSO scenarios are out of the scope of this WI.
· Recommended WF
· Agree on Option 1. 

Issue 1-3:  NTN FRF for co-ex analysis
· Proposals
· Option 1 (Thales, Magister): FRF=2 with two polarizations (RHCP, LHCP)
· Option 2: FRF=1
· Recommended WF
· TBA
Topic #2: System parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307381
	CATT
	Proposal 1: Adopt NTN SAN NF 7dB.
Proposal 2: Adopt option 2 (5.9dB) for NTN UE NF

	R4-2308414
	Samsung
	Proposal 2: The issue 3-2-1, 3-4-1 and 3-12-1 need to be further discussed and clarified the reason of each option.
[image: ]
Observation 1: The parameters for parabolic antenna falls into the ITU-R S.465 pattern, while the parameters for phased-array will results in patterns exceeding the S.465 pattern.
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Observation 2: Considering the tx power and conducted power provided in R4-2305930 and R4-2305383, for UL UE transmitting over 2RBs, the parabolic antenna can meet the off-axis eirp masks from ITU-R s.465, but the phased array antenna cannot. For transmitting over larger bandwidth.
Observation 3: For the phased-array parameters in R4-2305383, the UE UL bandwidth should be increased to 40MHz to meet lower its off-axis eirp to comply S.465.
Proposal 3: RAN4 to discuss whether and how to further define the phased-array NTN UE antenna parameters associated with its UL power and transmission bandwidth, and how it should comply the ITU-R recommendations, i.e. S.465, S.524 or other regulations in co-ex study.

	R4-2308536
	Ericsson
	Proposal1: Adopt the following TN parameters
	Size of each nominal channel BW in MHz
	200

	Transmission bandwidth in MHz
	190.08

	UE number per cell
	Same as the number of BS beam



Proposal2: In the simulation assumptions, align Table 2.4.2-1 with the previous BS antenna table: the antenna element gain shall be 5.5 dBi.
Observation1: The following parameters should still be agreed to finalize the ceoxistence study: 
	NTN Parameters
	Value

	FRF
	[1]

	NTN UE antenna accuracy
	[accurate, further discuss the deviation for co-existence simulation, satellite vendors and operators are encouraged to provide a vertical angle value and a deviation value]

	NTN UE vertical angle
	[30 and 90, Further discuss the range and/or the value for co-existence simulation ]

	SAN antenna type
	[parabolic antenna, FFS whether and how to consider phased array antenna pattern, not preclude to consider phased array antenna pattern in the future if needed]

	NTN UE antenna type
	[parabolic antenna, FFS whether and how to consider phased array antenna pattern, not preclude to consider phased array antenna pattern in the future if needed]

	NTN SAN NF for GEO, LEO1200 and LEO600
	[5.9] dB

	NTN UE NF
	[4] dB


 

	R4-2308577
	Huawei, HiSilicon
	Proposal 3: Since RAN4 has agreed to focus on circular aperture antenna pattern on the Ka band NTN UE side, reflector antenna can be considered for L-ESIM and FFS the detailed parameters. 

	R4-2309248
	Qualcomm Incorporated
	Observation 1: By changing the height only for the NTN UE from 22.5 m to 1.5 m to capture the L-ESIM assumptions without changing the antenna model will lead to same results for single system. 
Proposal 1: RAN4 to consider phased array antenna model for L-ESIM. Satellite industry is encouraged to provide detailed parameters for the phased array antenna model for L-ESIM.  

	R4-2309700
	Thales, Magister Solutions Ltd
	Proposal 1: Coexistence parameters (i.e. for SAN, NTN UE) for simulation phase should be chosen to allow NTN broadband connectivity in above 10 GHz.
Proposal 2: RAN4 should consider sufficient transmission power, antenna gain, relevant NTN RB allocation, to allow a reasonable link budget (e.g. above 10 dB) between NTN UE and SAN in above 10 GHz.
Proposal 3: RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width ().

	Equation
	Half-power beam-width  Value
	GEO constellation type @ 17GHz
	LEO constellation type @ 17GHz

	
	
	0.1763 degrees
	1.7337 degrees



where:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength

Proposal 4: RAN4 to select between [Option1] and [Option2] to define the NTN UE parameters:

[Option1] For the coexistence analysis in Ka-Band, RAN4 to use the following NTN UE parameters:
Table x. NTN UE Parameters
	NTN UE Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power
	(W)
	2
	

	Output power
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	EIRP
	 
	44,9
	 

	Receiver noise figure
	(dB)
	 
	1,2

	Feeder loss
	(dB)
	 
	-0,50

	Sky temperature
	(K)
	 
	30

	Ground temperature
	(K)
	 
	10

	Antenna temperature
	(K)
	
	40

	G/T figure of merit
	(dB/K)
	 
	16,5




 	[Option2] RAN4 to use the following NTN UE parameters:
Table x. NTN UE Parameters
	NTN UE Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power at antenna input
	(W)
	2
	

	Output power at antenna input
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	Peak EIRP (on-axis)
	 
	44,9
	 

	Equivalent Receiver Noise Figure
	(dB)
	 
	2,1

	Feeder loss
	(dB)
	 
	-0,50



Proposal 5: Use (for NTN) an FRF>1 (e.g. 2 or 3) for NTN coexistence analysis in above 10 GHz.
Proposal 6: Preferably use (for NTN) an FRF=2 with two polarizations (RHCP, LHCP) for NTN coexistence analysis in above 10 GHz.
Proposal 7: Preferably use NF SAN=3.5 dB for all constellations (GEO, LEO@1200, LEO@600) for NTN coexistence analysis in above 10 GHz.
Proposal 8: Companies proposing NF=5.9 dB for NTN SAN coexistence simulations in above 10 GHz need to provide a justification paper.
Proposal 9: For coexistence simulations in above 10 GHz, preferably use satcom NF NTN UE=1.2 dB from TS 38.821 and TS 38.811 (equivalent NF=2.1 dB) for NTN UE.
Proposal 10: Companies proposing NF=4 dB for NTN UE coexistence simulations in above 10 GHz need to provide a justification paper.
Proposal 11: As baseline, adjacent beam spacing computation based on 3dB beam width of the satellite antenna pattern (equivalent equations as also described in TR 38.863): 

ABS[rad] = sqrt(3) x sin(HPBW[degrees]/2) or ABS[rad] = sqrt(3) x sinr(HPBW[rad]/2)

· with ABS [degree]=180/pi x ABS[rad] and 
· with HPBW the Half-Power BandWidth of the main lobe from the satellite antenna pattern.




Open issues summary
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: NTN SAN NF for co-ex analysis
· Proposals
· Option 1 (CATT): 7dB
· Option 2 (Thales, Magister): 3.5dB 
· Note: Companies proposing NF=5.9 dB for NTN SAN coexistence simulations in above 10 GHz need to provide a justification paper.
· Option 3 (legacy): 5.9dB
· Recommended WF
· TBA

Issue 2-2: NTN SAN Antennal pattern
· Proposals
· Option 1 (Thales, Magister): RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width ().
	Equation
	Half-power beam-width  Value
	GEO constellation type @ 17GHz
	LEO constellation type @ 17GHz

	
	
	0.1763 degrees
	1.7337 degrees



where:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength
· Recommended WF
· Agree on Option 1.

Issue 2-2-1: NTN SAN Antennal pattern – adjacent beam spacing (3dB BW)
· Proposals
· Option 1 (Thales, Magister):
ABS[rad] = sqrt(3) x sin(HPBW[degrees]/2) or ABS[rad] = sqrt(3) x sinr(HPBW[rad]/2)
· with ABS [degree]=180/pi x ABS[rad] and 
· with HPBW the Half-Power BandWidth of the main lobe from the satellite antenna pattern.
· Recommended WF
· Agree on Option 1

Issue 2-3: NTN UE NF for co-ex analysis
· Proposals
· Option 1 (CATT): 5.9dB
· Option 2 (Thales, Magister): 1.2dB or 2.1dB
· Companies proposing NF=4 dB for NTN UE coexistence simulations in above 10 GHz need to provide a justification paper.
· Option 3 (legacy): [4]dB
· Recommended WF
· To be discussed in [143] by Main session

Issue 2-4: NTN UE parameters for co-ex analysis
· Proposals
· Option 1 & 2 (Thales, Magister): 
	
	
	Option 1
	Option 2

	NTN UE Parameters
	
	Tx (Uplink)
	Rx (Downlink)
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950
	28 750
	18 950

	High frequency
	 
	30 000
	20 200
	30 000
	20 200

	Efficiency
	 
	60%
	57%
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0
	42,9
	39,0

	Output power
	(W)
	2
	
	2
	

	Output power
	(dBW)
	3,0
	 
	3,0
	 

	Output loss
	(dB)
	-1,0
	 
	-1,0
	 

	EIRP
	 
	44,9
	 
	44,9
	 

	Receiver noise figure
	(dB)
	 
	1,2
	

	Feeder loss
	(dB)
	 
	-0,50
	

	Sky temperature
	(K)
	 
	30
	

	Ground temperature
	(K)
	 
	10
	

	Antenna temperature
	(K)
	
	40
	

	G/T figure of merit
	(dB/K)
	 
	16,5
	

	Equivalent Receiver Noise Figure
	(dB)
	
	
	2,1

	Feeder loss
	(dB)
	
	
	-0,50



· Recommended WF
· To be discussed in [143] by Main session

Issue 2-5: NTN UE Antenna
· Proposals
· Option 1 (Samsung): RAN4 to discuss whether and how to further define the phased-array NTN UE antenna parameters associated with its UL power and transmission bandwidth, and how it should comply the ITU-R recommendations, i.e. S.465, S.524 or other regulations in co-ex study.
· Option 2 (Huawei): reflector antenna can be considered for L-ESIM and FFS the detailed parameters.
· Option 3 (Qualcomm): RAN4 to consider phased array antenna model for L-ESIM.
· Recommended WF
· To be discussed in [143] by Main session

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-6: TN parameter
· Proposals
· Option 1 (Ericsson): 
	Size of each nominal channel BW in MHz
	200

	Transmission bandwidth in MHz
	190.08

	UE number per cell
	Same as the number of BS beam



· Option 2: TBA
· Recommended WF
· TBA

Issue 2-7: TN parameter
· Proposals
· Option 1 (Ericsson): In the simulation assumptions, align Table 2.4.2-1 with the previous BS antenna table: the antenna element gain shall be 5.5 dBi.
· Option 2: TBA
· Recommended WF
· TBA
Topic #3: Evaluation methodology
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308414
	Samsung
	Proposal 4: Propose using UMa as the propagation model for TN UE to L-ESIM.

	R4-2308577
	Huawei, HiSilicon
	Proposal 2: It’s proposed that RAN4 further discuss how much value the ACLR2 for Ka band UE is higher than ACLR1 from RF implementation perspective.




Open issues summary
Issue 3-1: Propagation model
· Proposals
· Option 1: Use UMa as the propagation model for TN UE to L-ESIM.
· Option 2: TBA
· Recommended WF
· TBA

Issue 3-2: ACLR2
· Proposals
· Option 1: RAN4 further discuss how much value the ACLR2 for Ka band UE is higher than ACLR1 from RF implementation perspective.
· Option 2: TBA
· Recommended WF
· TBA
Topic #4: Calibration
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308417
	Samsung
	Simulation results for calibration have been provided

	  R4-2308537
	Ericsson
	Simulation results for calibration have been provided

	R4-2309248
	Qualcomm Incorporated
	Simulation results for calibration have been provided

	R4-2309700
	Thales, Magister Solutions Ltd
	Simulation results for calibration have been provided



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Issue 4-1: Calibration results
· Proposals
· Option 1: Update R4-2305929 to capture all results for calibration. 
· Recommended WF
· Option 1


Annex 1	Tdoc list
A total of 8 TDOCs have been received for Agenda Item 8.27.2 and listed as below.
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2307381
	Further discussion on remaining issues about simulation assumptions for above 10GHz NTN co-existence study
	CATT
	other
	Approval
	8.27.2
	available

	R4-2308414
	Discussion of simulation assumptions for above 10GHz NTN co-existence study
	Samsung Electronics Nordic AB
	discussion
	　
	8.27.2
	available

	R4-2308417
	Collection table for NTN co-existence in above 10GHz calibration results
	Samsung Electronics Nordic AB
	discussion
	　
	8.27.2
	available

	R4-2308536
	NTN enhancement: coexistence simulations assumptions
	Ericsson
	other
	Approval
	8.27.2
	available

	R4-2308537
	NTN enhancement: coexistence simulations results
	Ericsson
	other
	Approval
	8.27.2
	available

	R4-2308577
	Discussion on Rel-18 NTN coexistence study assumption
	Huawei, HiSilicon
	other
	Approval
	8.27.2
	available

	R4-2309248
	Calibration simulation results for above 10GHz bands
	Qualcomm Incorporated
	other
	Approval
	8.27.2
	available

	R4-2309700
	Initial NTN calibration results for above 10 GHz Coexistence Studies
	THALES, Magister Solutions Ltd
	discussion
	Discussion
	8.27.2
	available




Annex 2	Issue 1-1 Options
· Option 1 (Ericsson, Samsung) NTN UE in TN cluster
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in TN clusters, close by TN BS.
	TN randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s) .



	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	Consider an active rate of 20% for TN.
	Only the active TN cells in central NTN beam



	3
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	All active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).



	4
	TN with NTN
	TN DL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE NTN UEs dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



	5
	TN with NTN
	TN DL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters.
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
Only the active TN clusters which contain the NTN UE(s).



	6
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	



	7
	TN with NTN
	NTN DL
	TN UL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters, close by TN BS.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters, close by TN BS.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).



	8
	TN with NTN
	TN UL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



· Option 2 (Huawei) 
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
Option 1: NTN UEs dropped at the edge of TN clusters (NTN UE outside of the TN cluster)
Option 2: NTN UEs dropped in TN clusters (NTN UE inside TN cluster)
Option 3: NTN UEs dropped in or at the edge of TN clusters with a possibility (Random number). FFS on possibility.NTN UEs dropped at the edge of TN clusters
	TN randomly placed in this NTN beam
	Option 1: All active TN clusters which has the NTN UE(s) at its edge.
Option 2: Only the active TN clusters which contain the NTN UE(s).
Option 3: All active TN clusters no matter whether the NTN UE(s) is (are) included in the TN cluster or at the edge of TN clusters.
All active TN clusters which have the NTN UE(s) at its edge.

	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped at the edge of TN clustersFollow case 1.
	Consider an active rate of [20%] for TN.
	All active TN cells in central NTN beam

	3
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
Follow case 1.NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	Follow case 1.All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
Follow case 1.NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	Follow case 1.All active TN clusters which have the NTN UE(s) at its edge.

	4
	TN with NTN
	TN DL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
Follow case 1.NTN UEs dropped outside or at the edge of TN clusters
	Consider the active rate of [20%] for TN.
	Follow case 1.All active TN cells in central NTN beam

	5
	TN with NTN
	TN DL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
Option 1: NTN UEs dropped at the edge of TN clusters (NTN UE outside of the TN cluster)
Option 2: NTN UEs dropped in TN clusters (NTN UE inside TN cluster)
Option 3: NTN UEs dropped in or at the edge of TN clusters with a possibility (Random number). FFS on possibility.
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
Option 1: All active TN clusters which has the NTN UE(s) at its edge.
Option 2: Only the active TN clusters which contain the NTN UE(s).
Option 3: All active TN clusters no matter whether the NTN UE(s) is (are) included in the TN cluster or at the edge of TN clusters.


	6
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
Follow case 5 conclusionNTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values)

NTN UE:
Follow case 5 conclusionNTN UEs dropped outside or at the edge of TN clusters
	
	

	7
	TN with NTN
	NTN DL
	TN UL
	NTN cell: 
Nadir point

NTN UE:
Follow case 5 conclusionNTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All in central NTN beam All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
Follow case 5 conclusionNTN UEs dropped at the edge of TN clusters
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
Follow case 5 conclusion. NTN UEs dropped outside or at the edge of TN clusters
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beamConsider the active rate of 20% for TN.
	Follow case 5 conclusion All active TN cells in central NTN beam
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