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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 5.25.2 at TSG-RAN WG4 #106bis-e, together with identified key open issues, and recommends topics/questions to be handled during this meeting. 
The goal of this document is to provide recommendations on prioritization of discussion and to facilitate aforesaid discussions to reach consensus on coexistence studies as much as possible. 
A total of 9 TDOCs were received for this agenda (See Annex 1) and 5 topics are listed as below to cover proposals and contents in these documents as appropriate. 
· Topic #1: Co-existence scenarios
· Topic #2: Network layout model 
· Topic #3: System parameters
· Topic #4: Evaluation methodology
· Topic #5: Initial results and calibration
It should be noted that some of the topics are associated with discussions in other Agenda Items, e.g. UE parameters in [140] and SAN parameters in [309] or [310]. 
Topic #1: Co-existence scenarios
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304363
	Verizon
	Observation 1: For ESIM with GSO FSS service in the defined band n511, the low-edge of uplink frequency is aligning on the band n511.
Observation 2: As the NGSO based satellite access is also in the scope Rel-18 NTN work, the adjacent-channel coexistence should be an essential part of common RF requirements.
Observation 3: FCC Orders authorized the range of Ka-band frequency for the ESIM with NGSO FSS for sufficient out-of-band emissions impacts (OOBE). The requirements should be applied in the co-existence study for above 10GHz bands.
Observation 4: The ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz based on regulatory requirements.  
Observation 5: A 50MHz guard-band in between 28.35-28.40 GHz shall be taken into account in the study of out-of-band emission and define the transmit power of the interfering system on the NTN.
Proposal 1: 	The FCC has authorized the frequency ranges of ESIM NGSO FSSs services, the requirements shall be taken into the study of adjacent-band coexistence for a common RF requirement and for the US operation 
Proposal 2: 	A 50MHz guard-band is defined in regulatory requirement, and ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz
Proposal 3: 	ESIM operations cannot exceed the -13 dBm/MHz emission limit required for the band n511. 

	R4-2304364
	Verizon
	Observation 1: The requirement of off-axis EIRP density is a mandate requirement for the ESIM devices, and the ESIM transmitter must be certified following the regulatory procedure.  
Proposal-1: 	RAN4 needs to define the off-axis EIRP requirement for SAN and ESIM type of devices.
Proposal-2: 	The off-axis EIRP requirements should be defined for ESIM devices operating over the band n511.
Proposal-3: 	RAN4 shall decide the baseline of requirements based on FCC requirement or ITU recommendation S.524. 
Proposal-4: 	The defined off-axis EIRP density levels shall meet the permissible mask levels of validation and support the procedures of self-monitoring. 

	R4-2305847
	Thales, Magister Solutions
	Proposal 3: RAN4 to update the coexistence simulations TDoc with the simulation scope mentioned below:
	No.
	Combination
	Aggressor
	Victim
	Scope of Coexistence Simulation
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	ACLR NTN UE to be varied/defined
ACS TN gNB fixed
	

	2
	TN with NTN
	TN UL
	NTN UL
	ACLR TN UE fixed
ACS NTN SAN to be varied/defined
	

	3
	TN with NTN
	NTN UL
	TN DL
	ACLR NTN UE to be varied/defined
ACS TN UE fixed
	

	4 
	TN with NTN
	TN DL
	NTN UL
	ACLR TN gNB fixed
ACS NTN SAN to be varied/defined
	

	5
	TN with NTN
	TN DL
	NTN DL
	ACLR TN gNB fixed
ACS NTN UE to be varied/defined
	

	6
	TN with NTN
	NTN DL
	TN DL
	ACLR NTN SAN to be varied/defined
ACS TN UE fixed
	

	7
	TN with NTN
	NTN DL
	TN UL
	ACLR NTN SAN to be varied/defined
ACS TN gNB fixed
	

	8
	TN with NTN
	TN UL
	NTN DL
	ACLR TN UE fixed
ACS NTN UE to be varied/defined
	

	NOTE 1: For coexistence between Ka-Band DL and adjacent TN bands, there are no 3GPP defined/specified TN bands.



Proposal 12: Use (for NTN) an FRF>1 (e.g. 2 or 3) for NTN calibration and coexistence analysis in above 10 GHz.
Proposal 13: Preferably use (for NTN) an FRF=2 with two polarizations (RHCP, LHCP) for NTN communication/calibration/coexistence analysis in above 10 GHz.
Proposal 17: Use TN urban macro scenarios (and no TN dense urban) for the calibration and the coexistence analysis with NTN in above 10 GHz.



Open issues summary
Sub-topic 1-1
Issue 1-1: Consideration of FCC rules
· Proposals
· Option 1: The requirements shall be taken into the study of adjacent-band coexistence for a common RF requirement and for the US operation. 
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-2: Band for ESIM communicating with NGSO
· Proposals
· Option 1: ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz 
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-3 ESIM OOBE requirement: 
· Proposals
· Option 1: ESIM operations cannot exceed the -13 dBm/MHz emission limit required for the band n511. 
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-2
Issue 1-4-1: Necessity of Off-axis EIRP requirements for SAN and ESIM 
· Proposals
· Option 1: RAN4 needs to define the off-axis EIRP requirement for SAN and ESIM type of devices.
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-4-2: Necessity of Off-axis EIRP requirements for ESIM operating on n511
· Proposals
· Option 1: The off-axis EIRP requirements should be defined for ESIM devices operating over the band n511.
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-4-3: Baseline of the Off-axis EIRP requirements
· Proposals
· Option 1: RAN4 shall decide the baseline of requirements based on FCC requirement or ITU recommendation S.524.
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-4-4: Obligation associated with the Off-axis EIRP requirements
· Proposals
· Option 1: The defined off-axis EIRP density levels shall meet the permissible mask levels of validation and support the procedures of self-monitoring.
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-3
Issue 1-5: NTN FRF in above 10GHz
· Proposals
· Option 1: FRF=2 with two polarizations (RHCP, LHCP) for NTN communication/calibration/coexistence analysis in above 10 GHz. 
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-6: Co-existence simulation scope
· Proposals
· Option 1: RAN4 to update the coexistence simulations TDoc with the simulation scope mentioned below.
	No.
	Combination
	Aggressor
	Victim
	Scope of Coexistence Simulation
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	ACLR NTN UE to be varied/defined
ACS TN gNB fixed
	

	2
	TN with NTN
	TN UL
	NTN UL
	ACLR TN UE fixed
ACS NTN SAN to be varied/defined
	

	3
	TN with NTN
	NTN UL
	TN DL
	ACLR NTN UE to be varied/defined
ACS TN UE fixed
	

	4 
	TN with NTN
	TN DL
	NTN UL
	ACLR TN gNB fixed
ACS NTN SAN to be varied/defined
	

	5
	TN with NTN
	TN DL
	NTN DL
	ACLR TN gNB fixed
ACS NTN UE to be varied/defined
	

	6
	TN with NTN
	NTN DL
	TN DL
	ACLR NTN SAN to be varied/defined
ACS TN UE fixed
	

	7
	TN with NTN
	NTN DL
	TN UL
	ACLR NTN SAN to be varied/defined
ACS TN gNB fixed
	

	8
	TN with NTN
	TN UL
	NTN DL
	ACLR TN UE fixed
ACS NTN UE to be varied/defined
	

	NOTE 1: For coexistence between Ka-Band DL and adjacent TN bands, there are no 3GPP defined/specified TN bands.



· Option 2: TBA
· Recommended WF
· TBA

Issue 1-7: TN scenarios
· Proposals
· Option 1: Use TN urban macro scenarios (and no TN dense urban) for the calibration and the coexistence analysis with NTN in above 10 GHz.
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Sub-topic 1-1 
Issue 1-1: Consideration of FCC rules
	Company
	Agree with Option1 or Not
	Comments

	ZTE
	
	OFF EIRP requirements might be difficult to be captured in the existing coexistence study, we would like to respect this as regulatory requirement instead of inputs of coexistence study. 

	THALES
	
	The topic should be discussed in the general NTN RF part [309] or UE RF part [104].

	Inmarsat
	Disagree
	We prefer to discuss this as a regulatory requirement instead of input to coexistence.



Issue 1-2: Band for ESIM communicating with NGSO
	Company
	Agree with Option1 or Not
	Comments

	ZTE
	
	It’s up to the FCC regulatory information and we don’t have strong opinions on that.

	Ericsson
	Agree
	But ESIM operation with NGSO is out of scope of this WI, see RP-230809: 
ESIM scenarios for NGSO in Ka band are not considered in this WI. 

	Qualcomm
	Agree
	We should respect the regulatory requirements and it could be further discussed in UE RF session.

	THALES
	
	The topic should be discussed in the general NTN RF part [309] or UE RF part [104].

	Inmarsat
	Disagree
	This topic is outside of the scope of coexistence analysis discussion.  Moreover, we agree that ESIM in NGSO are not currently in scope of the WI.



Issue 1-3 ESIM OOBE requirement: 
	Company
	Agree with Option1 or Not
	Comments

	ZTE
	
	The same as before.

	Ericsson
	Agree
	To be further discussed in [140]

	Qualcomm
	Agree
	We should respect the regulatory requirements and it could be further discussed in UE RF session.

	THALES
	
	The topic should be discussed in the general NTN RF part [309] or UE RF part [104].

	Inmarsat
	Disagree
	We should respect regulatory requirements, but this should not be discussed in this thread for coexistence analysis and handled instead as part of regulatory requirements.



Sub-topic 1-2
Issue 1-4-1: Necessity of Off-axis EIRP requirements for SAN and ESIM
	Company
	Agree with Option1 or Not
	Comments

	CATT
	NO
	From perspective of SAN requirement, since the EIRP is based on declaration, so off-axis EIRP can be declared in OTA peak directions set. It is dependent on declaration. So EIRP requirement is sufficient.

	ZTE
	Partially agree
	At least from ESIM part, this off-axis EIRP requirement are needed, however for SAN side, this might be not needed similar as FR1 SAN.

	Moderator
	
	GTW Agreement
RAN4 can further discuss and address Off-axis EIRP requirements in UE RF requirements if needed. From generic co-existence study perspective, no need to consider such aspect.
This issue will be further discussed and handled in thread [140].

	THALES
	
	Fine with moderator view. 
The requirement can be considered but this work is not done in coexistence work. A reference can be added in the TS with respect to current regulations. This can be also part of manufacturer declaration.

	Inmarsat
	
	Ok with moderator view from GTW.  Unclear whether we need this for coexistence analysis.



Issue 1-4-2: Necessity of Off-axis EIRP requirements for ESIM operating on n511
	Company
	Agree with Option1 or Not
	Comments

	ZTE
	agree
	Please see the above comments

	Ericsson
	Agree
	We made similar proposal, to be further discussed in [140]

	THALES
	
	The requirement can be considered in [140] but this work is not part of coexistence analysis work. A reference can be added in the TS with respect to current regulations. This can be also part of manufacturer declaration.

	Qualcomm
	Agree
	We should respect the regulatory requirements and it could be further discussed in UE RF session.

	Inmarsat
	Disagree
	We agree that regulatory requirements have to be met, but this issue should not be discussed here in the coexistence analysis scope.  Also, Off-axis EIRP doesn’t just apply for n511, so this proposal does not reflect reality.  We prefer to de-scope this Issue from this thread.



Issue 1-4-3: Baseline of the Off-axis EIRP requirements
	Company
	Agree with Option1 or Not
	Comments

	Moderator
	
	This issue may be relevant with system parameters of ESIM transmission, e.g. ITU-R S.524 could be used to define the radiation pattern of ESIM transmitting on 27.5-30GHz for the simulation. But the off-axis eirp mask for SAN is not clearly suggested in Option 1. Further clarification is needed by the proponent. 

	ZTE
	
	

	Inmarsat
	Disagree
	Also outside of the scope of this thread.  As a general comment, SAN does not have off-axis EIRP, however, for UE, these apply to all FSS earth stations (hence NTN VSAT UEs), not just ESIM.



Issue 1-4-4: Obligation associated with the Off-axis EIRP requirements
	Company
	Agree with Option1 or Not
	Comments

	Inmarsat
	
	Outside of the scope of this discussion thread.



Sub-topic 1-3
Issue 1-5: NTN FRF in above 10GHz
	Company
	Agree with Option1 or Not
	Comments

	ZTE
	
	Just to clarify it. Each polarization, it is assumed with certain freq range, is that correct understanding?  Ideally there are no cross-polarization leakage at all, right?

	Moderator
	
	GTW Agreement
· For calibration phase, assuming FRF=1 with single polarization
· This assumption has no linkage/restriction on real network deployment
· Further discuss other values and the impact on co-existence study

	Qualcomm
	
	A further question: 
Can we guarantee all the UEs have circle-polarizations? If not, seems FRF = 1 is the worst case.

	THALES
	
	We agree with the decision for calibration purpose.
However, in practice (and also for coexistence analysis and 5% throughput degradation evaluation) this choice is not relevant since is not corresponding to satellite broadband communications with good SINR levels, which is relevant and reasonable assumption for Ka-band. We therefore prefer FRF>1.

	Inmarsat
	
	We are ok with FRF=1 for calibration purposes, however, for simulation we should baseline on FRF>1, likely at least 4.  
FRF=1 applicability to broadband depends on the resulting SINR (which depends on inter-beam CCI and thus antenna implementation) or if the system can be operated as a MU-MIMO system.



Issue 1-6: Co-existence simulation scope
	Company
	Agree with Option1 or Not
	Comments

	CATT
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Qualcomm
	Agree
	

	THALES
	Agree
	

	Inmarsat
	-
	



Issue 1-7: TN scenarios
	Company
	Agree with Option1 or Not
	Comments

	CATT
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	

	Inmarsat
	Agree
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1: Consideration of FCC rules
	Tentative agreements: FCC rules should be accepted as regulatory information and how these rules would be captured will be discussed in UE RF part [140]
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-2: Band for ESIM communicating with NGSO
	Tentative agreements: To be discussed in UE RF part [140] but it should be noted ESIM communicating with NGSO scenario is now out of the scope of this WI.
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-3 ESIM OOBE requirement:
	Tentative agreements: To be discussed in UE RF part [140] 
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-4-1: Necessity of Off-axis EIRP requirements for SAN and ESIM
	GTW Agreement
RAN4 can further discuss and address Off-axis EIRP requirements in UE RF requirements if needed. From generic co-existence study perspective, no need to consider such aspect.
This issue will be further discussed and handled in thread [140].
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-4-2: Necessity of Off-axis EIRP requirements for ESIM operating on n511
	Tentative agreements: To be discussed in UE RF part [140] 
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-4-3: Baseline of the Off-axis EIRP requirements
	Tentative agreements: To be discussed in UE RF part [140] 
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-4-4: Obligation associated with the Off-axis EIRP requirements
	Tentative agreements: To be discussed in UE RF part [140] 
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-5: NTN FRF in above 10GHz
	GTW Agreement
· For calibration phase, assume FRF=1 with single polarization
· This assumption has no linkage/restriction on real network deployment
· Further discuss other values and the impact on co-existence study

	Issue 1-6: Co-existence simulation scope
	Tentative agreements: Option 1 is agreed.
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 1-7: TN scenarios
	Tentative agreements: Option 1 is agreed. 
Use TN urban macro scenarios (and no TN dense urban) for the calibration and the coexistence analysis with NTN in above 10 GHz.
Candidate options:N/A
Recommendations for 2nd round:N/A



Topic #2: Network layout model
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304568
	Ericsson
	Proposal1: Agree on the deployment and observation rules as listed in Annex 1, considering the worst-case scenarios and different elevation angles. 

	R4-2304615
	Samsung
	Proposal 1: Consider the deployment an observation rules as listed in Annex 1 (when NTN UEs are dropped at TN cluster edges) and Annex 2 (when NTN UEs are dropped in TN) in the coexistence study.

	R4-2304680
	Qualcomm Incorporated
	Proposal 1: To drop VSAT inside the TN cluster and to study ESIM on the ground e.g., on top of train and to be dropped in the TN cluster as well. 
Proposal 2: To use same assumption of the activity factor as in 3GPP TR 38.863 [2] with 20% for Urban as it will be the worst case. 
Proposal 3: To study different elevation angles and to consider the worst-case assumptions for the NTN UE (VSAT) vertical tilt at low elevation angles. RAN4 consider elevation angle of 10 degrees as the baseline.

	R4-2305383
	Huawei, HiSilicon
	Proposal 2: 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. 



Open issues summary
Issue 2-1: Position of NTN UE
· Proposals
· Option 1: Drop NTN UE inside the TN cluster as a starting point
· Option 2: Drop NTN UE outside the TN cluster
· Option 3: Drop NTN UE both inside and outside the TN cluster with a certain probability of which number is FFS. 
· Recommended WF
· Option 1 

Issue 2-2: Active ratio of TN (Urban)
· Proposals
· Option 1: 20%
· Option 2: TBA
· Recommended WF
· Active ratio of TN (Urban) is 20%

Issue 2-3: Elevation angle of NTN UE
· Proposals
· Option 1: 10 degree as starting point
· Option 2: TBA
· Recommended WF
· Consider both 90 degree and 10 degree as starting point. 

Issue 2-4: THE Table
· Proposals
· Option 1: See Annex2
· Option 2: See Annex2
· Option 3: See Annex2
· Recommended WF
· Further discuss pending on Issue 2-1, 2-2 & 2-3. 

Companies views’ collection for 1st round 
Issue 2-1: Position of NTN UE 
	Company
	Agree with WF or Not
	Comments

	CATT
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	Option 3 is not necessary. This assumption will make the result between option 1 and option 2. Evaluating the option 1 is the best choice in order to get the worst case.

	Huawei
	Option 3
	Not sure if it’s unrealistic that NTN UE are always inside the TN cluster 

	Qualcomm
	Agree
	Indeed there should be NTN UEs outside the TN cluster but there is no need to consider these UEs in co-ex simulation since we just need to focus on the UE inside the TN cluster which is the worst case.



Issue 2-2: Active ratio of TN (Urban)
	Company
	Agree with WF or Not
	Comments

	CATT
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	

	Inmarsat
	
	No strong views, but unclear to us if this ratio is realistic.  It seems low.



Issue 2-3: Elevation angle of NTN UE 
	Company
	Agree with WF or Not
	Comments

	CATT
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Huawei
	Not
	90 degree can be consider. But 10 degree need more discussion. It depends on the dense of satellite in the sky.
In Rel-17, we only consider 45 degree.
From implementation perspective, 30 degree can be the minimum Elevation angle of NTN UE.

	Qualcomm
	Agree
	

	Inmarsat
	
	For Urban Macro an elevation angle this low doesn’t make a huge amount of sense.



Issue 2-4: THE Table 
	Company
	Comments

	Samsung
	This issue is similar with the Issue 2-1.   The option 2 is not necessary cause it can only provide results between option 1 and 3.   As the first step of coexistence study, evaluating some typical situations is necessary. To evaluate the worst case, we can also support option 1 as the starting point of the study, similar with Issue 2-1.

	Huawei
	Firstly, we should align the scenarios number. The scenarios order in Issue 1-6 is not aligned with proposed option 1 or option 3. It will cause some confusion. As Samsung said, we can solve issue 2-1 and issue 2-3, then we can come back to this table for the specific wording.



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 2-1: Position of NTN UE
	Tentative agreements: Drop NTN UE inside the TN cluster as a starting point as the worst case. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 2-2: Active ratio of TN (Urban)
	Tentative agreements: Active ratio of TN (Urban) is 20%
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 2-3: Elevation angle of NTN UE
	Tentative agreements: 90 degree is agreed. 
Candidate options: 
· 10 degree
· 30 degree
· Others
Recommendations for 2nd round: Further discuss remaining options. Satellite vendors and operators are encouraged to provide their views on this. 

	Issue 2-4: THE Table
	Tentative agreements: N/A 
Candidate options: 3 Options in 1st round
Recommendations for 2nd round: Further discuss remaining options.



Discussion on 2nd round
Open issues
Issue 2-3: Elevation angle of NTN UE
· Proposals
· Option 1: 10 degree
· Option 2: 30 degree
· Option 3: Other values
· Recommended WF
· To simplify the discussion on joint issues 2-3, 2-4 & 3-1, consider following approaches:
1. The Satellite should be generated in the visible area/sky of NTN UE;
2. The position of the satellite should guarantee that NTN UE vertical angle towards the satellite is larger than XX degree (10, 20, 30 or other numbers);
3. NTN UEs point to the satellite accurately or with a deviation provided by satellite vendors;
4. Horizontal angle of NTN UEs should be calculated based on the satellite position
· Satellite vendors and operators are encouraged to provide a vertical angle value and a deviation value.

Issue 2-4: THE Table
· Proposals
· Option 1: See Annex2
· Option 2: See Annex2
· Option 3: See Annex2
· Recommended WF
· Pending on discussion on Issue 2-4 & 3-1

Companies views’ collection 
Issue 2-3: Elevation angle of NTN UE
	Company
	Comments

	Moderator
	Satellite vendors and operators are encouraged to provide a vertical angle value and a deviation value.

	Huawei
	Option 2. It depends on the dense of satellites and orbit altitude.
For vertical angle, 20 degree for GEO and 30 degree for LEO can be a way forward. If we consider a range, it may complicate this simulation.

	Samsung
	We would like to hear the voice from satellite vendors in this issue. Just like Huawei said, if scale of the NTN constellation can be determined, the minimum elevation angle can be decided. 

	Qualcomm
	Share the similar view as Samsung. 
For the #3, we can go with assumption of pointing to the satellite accurately for calibration. The deviation could be further considered per input from satellite vendors.

	Ericsson
	I could understand that 10 degree is very low, but ITU is still considering such value in their studies. 
To make progress on this, one option might be to use a compromised value of 20 degrees. There is no rationale for this, but that’s a compromise between both values. 
For the deviation angle, we could also use ETSI ENs / pointing accuracy as input.

	THALES
	Option 2. 
At least for GEO it does not make sense to use lower elevation angle (as it was also done for FR1 work with respect to max SAN elevation angle used in simulations..). 
The problem is that the beam may not correctly cover Earth surface if elevation angle is small, therefore is not a realistic scenario.. 
10 and even 20 are too low. We should consider 30 for both GEO and LEO.
Please also recall the elevation angles used for FR1 and the explanations for this. If we follow similar FR1 coexistence work assumptions, it should be 30 and 90 as mentioned by the Moderator.

	Moderator
	To simplify the discussion on joint issues 2-3, 2-4 & 3-1, consider following approaches for the deployment of NTN UE and satellite
a) The Satellite should be generated in the visible area/sky of NTN UE;
b) NTN UEs point to the satellite accurately or with a deviation provided by satellite vendors;
· To simplify the work in calibration phase, NTN UEs point to the satellite accurately without any deviations.
· Further discuss the deviation for co-existence simulation, satellite vendors and operators are encouraged to provide a vertical angle value and a deviation value.
c) The position of the satellite should guarantee that 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;
· For calibration, use 30 degree and 90 degree instead of the range.
· Further discuss the range and/or the value for co-existence simulation.
d) Horizontal angle of NTN UEs should be calculated based on the satellite position



Issue 2-4: THE Table
	Company
	Comments

	Huawei
	Option 2
For Co-existence scenarios, I think the order of scenarios in Annex 1 should be aligned with what we have agreed in Rel-18. However, companies may provide proposals in Annex 1 based on the order of scenarios in Rel-17. It’s better to encourage companies to provide proposals in Annex 1 based on the order of scenarios agreed in Rel-18.

	Samsung
	We prefer option 1 as the beginning of the simulation. 

	Qualcomm
	Option 1 since we have agreed to consider to drop NTN UEs in the TN cluster.

	Ericsson
	Option 1 or option 3.
The option 3 of option 2 is not consistent: Usually for coex study, RAN4 drops UE inside the TN. We dropped UE at TN edge in FR1 because we assumed there won’t be any NTN connection when in TN coverage. I don’t understand then what would be the rationale in this option 3 (of option2) to have NTN UEs inside TN and at TN edge.



Summary for 2nd round
	
	Status summary 

	Issue 2-3: Elevation angle of NTN UE
	Tentative agreements: 
To simplify the discussion on joint issues 2-3, 2-4 & 3-1, consider following approaches for the deployment of NTN UE and satellite
a) The Satellite should be generated in the visible area/sky of NTN UE;
b) NTN UEs point to the satellite accurately or with a deviation provided by satellite vendors;
· To simplify the work in calibration phase, NTN UEs point to the satellite accurately without any deviations.
· Further discuss the deviation for co-existence simulation, satellite vendors and operators are encouraged to provide a vertical angle value and a deviation value.
c) The position of the satellite should guarantee that 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;
· For calibration, use 30 degree and 90 degree instead of the range.
· Further discuss the range and/or the value for co-existence simulation.
d) Horizontal angle of NTN UEs should be calculated based on the satellite position
WF: Further discuss remaining issues. 

	Issue 2-4: THE Table
	Tentative agreements: N/A
WF: Further discuss remaining Options. Companies are encouraged to check the sequence numbers of the cases.  



Topic #3: System parameters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304443
	CATT
	Proposal 1: Adopt Option 1(Ericssion)   for Ka-Band SAN Antenna pattern.
Proposal 2: Adopt option 1-3(Samsung, CATT, ZTE) for phased Array Antenna for NTN UE.

	R4-2304568
	Ericsson
	Proposal2: Consider the following antenna additional parameters for NTN UEs (at least VSAT type):
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)



Proposal3: Agree on the following NTN Ka-band uplink parameters: 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Equivalent satellite antenna aperture (Note1)
	3.33 m
	0.33 m
	0.33 m

	G/T
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	58.5 dBi
	38.5 dBi
	38.5 dBi



Proposal4: Use the following parabolic antenna model for SAN and NTN UE:

With:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength
Proposal5: Adopt the following parameters for NTN UE:
	Characteristics
	NTN UE

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



Proposal6: Prioritized L-ESIM and fixed VSAT scenarios for NTN-TN coexistence studies above 10 GHz.


	R4-2304615
	Samsung
	Proposal 2: Propose following table as the horizontal boresight and vertical tilt assumptions of NTN UEs.
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)



Proposal 3: Propose following table as the Parabolic Antenna for NTN UE assumption
	Characteristics
	

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	Circular

	Efficiency
	

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	
	

	Rx Feeder loss
	-0.5dB

	Antenna temperature
	150 K

	Sky temperature
	N/A

	Ground temperature
	N/A

	G/T figure of merit
	15.35 (dB/K) (Note 2)

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi

	Output loss
	N/A

	EIRP
	45.2 dBW

	UE height
	FFS

	
	NOTE 1:	VSAT terminal characteristics could be implemented with phased array antenna
NOTE 2:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



Proposal 4: Propose following table as the Phased Array Antenna for NTN UE assumptions
	Characteristics
	ESIM (TR 38.821)
	ESIM (TR 38.821),CATT
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128/64,128/32,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=65/90 deg)
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	Linear: +/-45°X-pol
	

	Element gain including loss
	5.5dBi
	3 dBi per element 
	

	Rx Antenna gain 
	45.3dBi/
3dBi per elemant
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	150 K
	

	Noise figure
	1.2 dB/
11/13dB
	1.2 dB/
11/13dB
	

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3/
10*log10(64*32)+7 dBm)
	10*log10(128*128)+7 dBm 
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45.3dBi (per polarization)/
3 dBi per element
	45dBi(per polarization)
	45 dBi




	R4-2304680
	Qualcomm Incorporated
	Proposal 6: to use the same antenna height as in 3GPP TR 38.803 with 25 m [4].

	R4-2305383
	Huawei, HiSilicon
	Observation 1: Based on the comparison of DL link budget, the proposed phased array antenna parameters can achieve the similar DL performance as parabolic antenna parameters defined in TR 38.821.
Observation 2: Based on the comparison of UL link budget, the expected UL SNR for proposed phased array antenna parameters is lower than the parabolic antenna parameters defined in TR 38.821. However, due to smaller Rx antenna gain, the NTN UE with proposed phased array antenna parameters may transmit much higher output power. From this perspective, the UL simulation based on the proposed phased array antenna parameters can reflect a worse scenario.
Observation 3: Phased array antenna model specified in clause 8.1.1 of TR 38.921 can meet the requirements defined in ITU-R S.465-6.
Proposal 1: To assume the following phased array antenna parameters for SAN and UE.
Table 2-1 UE phased array antenna characteristics
	Ka band UE phased array antenna

	1
	Ka band UE phased array antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	5.2

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90° for H
90° for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 dB

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	40*40 elements

	1.7
	Number of supported polarizations, P
	1 

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V 

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	8 dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	0~360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	0~60 degrees

	1.13
	normal direction
	Toward Z+ axis




Table 2-2 SAN phased array antenna characteristics for LEO
	Ka band SAN phased array antenna

	1
	Ka band SAN phased array antenna Characteristics
	LEO600
	LEO1200

	1.1
	Antenna pattern
	TR 38.921
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	4
	4

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90 for H
90 for V
	90 for H
90 for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30
	30

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	441 elements (21*21)
	900 elements (30*30)

	1.7
	Number of supported polarizations, P
	1
	1

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H
0.5 of wavelength for V
	0.5 of wavelength for H
0.5 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	10dBm
	10dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	360 degrees
	360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	54 degrees
	54 degrees

	1.13
	normal direction
	Toward Z- axis
	Toward Z- axis



Note 1:	Void
Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.


	R4-2305847
	Thales，Magister Solutions
	Proposal 1: Coexistence parameters (i.e. for SAN, NTN UE) 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 4: RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width (). Either Option 1 or Option 2 (optimised with respect to secondary lobes) can be used, with a preference for Option 2:

	Options
	Equations
	Half-power beam-width  Value

	Option 1 
(see TR 38.811)
	
	

	Option 2 
(new equation)
	
	



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 5: RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width ():

	Equations (Option 2)
	Half-power beam-width  Value

	
	



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 6: Moreover, the following set of SAN parameters are proposed for Ka-Band in DL (Set-1 from TR 38.821):
Ka-Band DownLink (i.e. ~17 GHz for DL) for different satellite orbits
	SAN parameters

	GEO

	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m) 
	5,9
	0,6
	0,6

	Satellite EIRP density (dBW/MHz)
	40
	10
	4

	Satellite Tx max Gain (dBi)
	58,5
	38,5
	38,5




Proposal 7: Moreover, the following set of SAN parameters are proposed for Ka-Band in UL (Updated Set-1 from TR 38.821):
Ka-Band UpLink (i.e. ~27 GHz for UL) for different satellite orbits

	SAN parameters

	GEO

	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m)
	3,66
	0,36
	0,36

	G/T max (dB/K)
	30,4
	10,4
	10,4

	Satellite RX max Gain (dBi)
	58,5
	38,5
	38,5

	Earth temperature (K)
	290
	290
	290

	Satcom Repeater Noise Figure (dB)
	3,5
	3,5
	3,5




Proposal 8: RAN4 shall consider only parabolic/dish antenna NTN UE for coexistence studies (worst case).

Proposal 9: RAN4 shall use for coexistence studies the NTN UE antenna pattern as described by the following relation: 

where:
·   is the Bessel function of first type and first order with argument x,
·  is the angle in a  spherical coordinates system,
· ,
· D : antenna diameter,
·  : wavelength.
The normalised antenna pattern, expressed in decibels, is given by the following relation:


Proposal 10: With respect to NTN UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-6: 

The following reference radiation patterns should be adopted for angles between the direction considered and the axis of the main beam for frequencies in the range from 2 to 31 GHz:

		G    32  –  25 log 		dBi		for  min          48°
		       –10				dBi		for    48°        180°

where:
	min    1° or 100 /D degrees, whichever is the greater, for D/ ≥ 50.
	min =  2° or 114 (D/)–1.09 degrees, whichever is the greater, for D/ < 50.


Proposal 11: For secondary NTN UE lobes, RAN4 shall use ITU-R S.465-6 limit as reference for coexistence studies instead of complete antenna pattern with all the side lobes (which would require intensive simulations):
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Proposal 12: 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 14: Use TR 38.803 for TN parameters related to calibration and coexistence analysis with NTN in above 10 GHz.
Proposal 15: Use TN UE NF of 9 dB for the calibration and the coexistence analysis with NTN in above 10 GHz.
Proposal 16: Use TN BS NF of 11 dB for the calibration and the coexistence analysis with NTN in above 10 GHz.
Proposal 17: Use TN urban macro scenarios (and no TN dense urban) for the calibration and the coexistence analysis with NTN in above 10 GHz.



Open issues summary
Sub-topic 3-1
Issue 3-1: NTN UE Antenna angle settings for simulation 
· Proposals
· Option 1: Use following settings for simulation
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite
	Following Serving satellite 



· Option 2: Use following settings for simulation
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	random between (0-360)
	random between (0-360)



· Recommended WF
· TBA

Issue 3-2: NTN SAN UL parameters
· Proposals
· Option 1: Use following NTN Ka-band uplink parameters: 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Equivalent satellite antenna aperture (Note1)
	3.33 m
	0.33 m
	0.33 m

	G/T
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	58.5 dBi
	38.5 dBi
	38.5 dBi



· Option 2: Use following NTN Ka-band uplink parameters:
Ka-Band UpLink (i.e. ~27 GHz for UL) for different satellite orbits
	SAN parameters

	GEO

	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m)
	3,66
	0,36
	0,36

	G/T max (dB/K)
	30,4
	10,4
	10,4

	Satellite RX max Gain (dBi)
	58,5
	38,5
	38,5

	Earth temperature (K)
	290
	290
	290

	Satcom Repeater Noise Figure (dB)
	3,5
	3,5
	3,5



· Recommended WF
· TBA

Issue 3-2-1: NTN SAN UL parameters - NF
· Proposals
· Option 1: 3.5
· Option 2: 5.9
· Option 3: Other values
· Recommended WF
· TBA

Issue 3-3: NTN SAN DL parameters
· Proposals
· Option 1: Use following NTN Ka-band uplink parameters:
Ka-Band DownLink (i.e. ~17 GHz for DL) for different satellite orbits
	SAN parameters

	GEO

	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m) 
	5,9
	0,6
	0,6

	Satellite EIRP density (dBW/MHz)
	40
	10
	4

	Satellite Tx max Gain (dBi)
	58,5
	38,5
	38,5



· Recommended WF
· TBA

Issue 3-4: NTN UE parameters
· Proposals: 
· Option 1: Use following parameters
	Characteristics
	NTN UE

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



· Option 2: Use following 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



· Option 3: Use following 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



· Recommended WF
· TBA

Issue 3-4-1: NTN UE parameters - NF
· Proposals: 
· Option 1: 2.1 dB (baseline assumption)
· Option 2: 5.9 dB
· Option 3: Other values
· Recommended WF
· TBA

Issue 3-5: Parabolic antenna pattern for SAN 
· Proposals
· Option 1: Use the following parabolic antenna model for SAN

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

· Option 1-1: With related half-power beam-width 

· Option 2: RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width (2θ_(-3dB)):
	Equations (Option 2)
	Half-power beam-width  Value

	
	



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
· TBA

Issue 3-6: Parabolic antenna pattern for NTN UE 
· Proposals
· Option 1: Use the following parabolic antenna model for NTN UE

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

· Option 1-1: In addition, for secondary lobes, use ITU-R S.465-6
The following reference radiation patterns should be adopted for angles between the direction considered and the axis of the main beam for frequencies in the range from 2 to 31 GHz:

		G    32  –  25 log 		dBi		for  min          48°
		       –10				dBi		for    48°        180°

where:
	min    1° or 100 /D degrees, whichever is the greater, for D/ ≥ 50.
	min =  2° or 114 (D/)–1.09 degrees, whichever is the greater, for D/ < 50.

And to simplify simulations, the recommended limit (red line in the figure below) shall be used as reference instead of the complete antenna pattern with all side lobes.
[image: ]
· Option 2: 
	Characteristics
	

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	Circular

	Efficiency
	

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	
	

	Rx Feeder loss
	-0.5dB

	Antenna temperature
	150 K

	Sky temperature
	N/A

	Ground temperature
	N/A

	G/T figure of merit
	15.35 (dB/K) (Note 2)

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi

	Output loss
	N/A

	EIRP
	45.2 dBW

	UE height
	FFS

	
	NOTE 1:	VSAT terminal characteristics could be implemented with phased array antenna
NOTE 2:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



· Recommended WF
· TBA

Issue 3-7: Phased array antenna pattern for SAN (LEO) 
· Proposals: 
· Option 1: 
Table 2-2 SAN phased array antenna characteristics for LEO
	Ka band SAN phased array antenna

	1
	Ka band SAN phased array antenna Characteristics
	LEO600
	LEO1200

	1.1
	Antenna pattern
	TR 38.921
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	4
	4

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90 for H
90 for V
	90 for H
90 for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30
	30

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	441 elements (21*21)
	900 elements (30*30)

	1.7
	Number of supported polarizations, P
	1
	1

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H
0.5 of wavelength for V
	0.5 of wavelength for H
0.5 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	10dBm
	10dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	360 degrees
	360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	54 degrees
	54 degrees

	1.13
	normal direction
	Toward Z- axis
	Toward Z- axis



Note 1:	Void
Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.
· Option 2: TBA
· Recommended WF
· TBA

Issue 3-8: Phased array antenna pattern for NTN UE 
· Proposals: 
· Option 1: Do not consider Phased array antenna for NTN UE for co-existence study (worst case). 
· Option 2: 
Table 2-1 UE phased array antenna characteristics
	Ka band UE phased array antenna

	1
	Ka band UE phased array antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	5.2

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90° for H
90° for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 dB

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	40*40 elements

	1.7
	Number of supported polarizations, P
	1 

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V 

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	8 dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	0~360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	0~60 degrees

	1.13
	normal direction
	Toward Z+ axis




· Option 3: 
	Characteristics
	ESIM (TR 38.821)
	ESIM (TR 38.821),CATT
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128/64,128/32,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=65/90 deg)
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	Linear: +/-45°X-pol
	

	Element gain including loss
	5.5dBi
	3 dBi per element 
	

	Rx Antenna gain 
	45.3dBi/
3dBi per elemant
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	150 K
	

	Noise figure
	1.2 dB/
11/13dB
	1.2 dB/
11/13dB
	

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3/
10*log10(64*32)+7 dBm)
	10*log10(128*128)+7 dBm 
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45.3dBi (per polarization)/
3 dBi per element
	45dBi(per polarization)
	45 dBi



· Recommended WF
· TBA

Issue 3-9: NTN UE type for study
· Proposals: 
· Option 1: Prioritized L-ESIM and fixed VSAT scenarios for NTN-TN coexistence studies above 10 GHz.
· Recommended WF
· Option 1

Sub-topic 3-2
Issue 3-10: TN BS height 
· Proposals: 
· Option 1: 25m 
· Recommended WF
· 25m

Issue 3-11: TN NF
· Proposals: 
· Option 1: 
· TN BS NF: 11 
· TN UE NF: 9
· Recommended WF
· Option 1

Issue 3-12: TN parameters
· Proposals: 
· Option 1: Use TR 38.803 for TN parameters related to calibration and coexistence analysis with NTN in above 10 GHz.
· Recommended WF
· Option 1

Companies views’ collection for 1st round 
Sub-topic 3-1
Issue 3-1: NTN UE Antenna angle settings for simulation 
	Company
	Option 1 (Y/N)
	Option 2 (Y/N)
	Comments

	CATT
	Y(slightly prefer)
	Y
	Since beam for Ka-band for NTN UE is narrow beam for communication, so Following Serving satellite is more reasonable. For option 2, may be the worst interference case. Slightly prefer option 1.

	Ericsson
	Y
	Y
	Option 1 might be slightly more difficult to implement

	Samsung
	Y
	Y
	Both options are reasonable, but the first option will need more modelling work during the study. Satellite vendors needs to provide a model of the satellite track in order to get correct result.   
Option 2 is a simplified way to do the coexistence study.   To clarify the option 2, we think it is reasonable if all the NTN UE use the same random value in one snapshot during simulation.   With the increasing of the snapshot number, the results will close to the option 1 because the satellite track of LEO will finally full all the visible area which TN BS and UE can see on the ground.
Therefore, Option 2 maybe better than Option 1 during the simulation.

	Huawei
	
	
	Questions for clarification before discussion.
Are we assuming static or dynamic simulation?
What’s relationship between this issue and issue 2-3?

	THALES
	Too low maybe?
	Y
	Preference for Option 2

	Qualcomm
	
	Y
	The vertical tilt should be in line with outcome of Issue 2-3: Elevation angle of NTN UE.
For horizontal boresight, option 1 is too optimistic especially for LEO. Agree with comments from Samsung, option 2 is better.
Question to Samsung on using the same random value for all UEs in one snapshot during simulation: is it to emulate different locations of serving satellite? But in the simulation, for each snapshot, the location of serving satellite is fixed, right? So there will be at least half of UEs are pointing to the wrong horizontal direction?




Issue 3-2: NTN SAN UL parameters
	Company
	Option 1 (Y/N)
	Option 2 (Y/N)
	Comments

	CATT
	Y(slightly prefer)
	Y
	Since the RX gain between two options are same, but the Equivalent satellite antenna aperture of option 2 is larger than that of option1, so the 3dB beamwidth and SLL of option 2 are less than those of option 1. So from interference level, the option 1 is worst, and it is from TR 38.821. So slightly prefer option1.  We can also accept the option2.


	Moderator
	
	
	GTW Agreement
· Taking NF as 5.9 for all Satellite types for calibration purpose
· For co-existence simulation purpose, FFS for the final values
· Option 1: 3.5
· Option 2: 5.9
· Other options not precluded.

	THALES
	
	Y
	We still think is not a good idea to consider 5.9 dB NF for SAN. Please read the literature and material we provided during RAN4#106.
NF of 5.9 dB is not corresponding at all for satellite broadband scenarios. We proposed 3.5 dB instead (which is as a matter of fact quite reasonable assumption).  



Issue 3-2-1: NTN SAN UL parameters - NF
	Company
	Which Option
	Comments

	Ericsson
	Option 1 (preference)
	

	Samsung
	Option 1
	

	Huawei
	Option 2
	3.5dB is not technical justified. More RF analysis are needed.

	THALES
	Option 1
	Disagree with Huawei. We provided evidence during RAN#106 with IEEE paper on Ka-band NF for satellite communication. This is the current state of the art, you cannot claim “is not technical justified”.
Satellite implementation is quite different from terrestrial base stations..



Issue 3-3: NTN SAN DL parameters
	Company
	Option1 (Y/N)
	Comments

	CATT
	Agree
	

	Moderator
	
	GTW Agreement: Option 1 agreed



Issue 3-4: NTN UE parameters
	Company
	Which Option
	Comments

	CATT
	Option 2
	

	Moderator
	
	Take below values as starting point for initial co-existence simulation purpose 
· Option 1: 2.1 dB (baseline assumption)
· Option 2: 5.9 dB
· Other options not precluded



Issue 3-4-1: NTN UE parameters - NF
	Company
	Which Option
	Comments

	Ericsson
	Option 1
	It won’t be handheld UE, design should be improved to get a better link budget.

	Samsung
	Option 1
	Agree with Ericsson, the parameters value assumption should respect the system design.

	Huawei
	Option 2
	There are a lot of kinds UE, Land/ Maritime / A-ESIM. Different materials will provide different performance. If we go option 1, UE implementation will be restricted.

	THALES
	Option 1
	This is classic satellite VSAT-type implementation (not terrestrial UEs) and other companies may confirm. It is also the (basic) assumption from TR 38.821. 

	Qualcomm
	
	One compromise option is to use option 1 to calibrate the simulation. But companies are encouraged to provide the final simulation results for both option 1 and option 2. Then we can decide how to define the ACLR/ACS and other UE RF requirements based on the simulation restuls of two options.



Issue 3-5: Parabolic antenna pattern for SAN 
	Company
	Which Option
	Comments

	CATT
	Option 1
	The 3dB beamwidth and Sidelobe level of option1 and option2 have small difference, we slightly prefer option 1.

	Moderator
	
	GTW Agreement: Option1 agreed



Issue 3-6: Parabolic antenna pattern for NTN UE 
	Company
	Which Option
	Comments

	CATT
	Option 1 for pattern
	For option1-1, the equation is hard to simulate the envelope from ITU 465. 
For option2, it is antenna gain parameter instead of pattern equation.

	Moderator
	
	GTW Agreement: Option1 Agreed

	THALES
	
	Ok with the agreement.
However, actually, Option 2 was proposed to simplify & not to increase the complexity of the simulations (because now each side lobe contribution & each VSAT antenna possible direction will have to be taken into account).



Issue 3-7: Phased array antenna pattern for SAN (LEO) 
	Company
	Option1 (Y/N)
	Comments

	CATT
	Y
	

	Moderator
	
	GTW Agreement: 
Focus on circular aperture antenna pattern on SAN side and Ka Band NTN UE side from co-existence study perspective 
· FFS whether and how to consider phased array antenna pattern
· Not preclude to consider phased array antenna pattern in the future if needed  

	THALES
	N
	We are fine with the FFS.
However, option 1 provided for phased array antenna is not technically justified for SAN implementation. The assumptions are from TR 38.921 which is for terrestrial networks. The assumptions should consider parameters & relevant performances from TR 38.821.



Issue 3-8: Phased array antenna pattern for NTN UE 
	Company
	Which Option
	Comments

	CATT
	Option3
	Since it is from TR 38.821 for phase antenna for NTN UE with updated parameters.  

	Moderator
	
	GTW Agreement: 
Focus on circular aperture antenna pattern on SAN side and Ka Band NTN UE side from co-existence study perspective 
· FFS whether and how to consider phased array antenna pattern
· Not preclude to consider phased array antenna pattern in the future if needed

	THALES
	
	Agree with the decision.
However, the performance is similar (evidence was provided in RAN4#106). Is just implementation issue. And circular aperture may be both parabolic or phased-array.



Issue 3-9: NTN UE type for study
	Company
	Agree with WF?
	Comments

	CATT
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	



Sub-topic 3-2
Issue 3-10: TN BS height 
	Company
	Agree with WF?
	Comments

	CATT
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	



Issue 3-11: TN NF
	Company
	Agree with WF?
	Comments

	CATT
	Agree
	

	Ericsson
	Agree
	

	Samsung
	Agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	



Issue 3-12: TN parameters
	Company
	Agree with WF?
	Comments

	Moderator
	
	It seems the meeting has already agreed the principle stated in Option1 but some items may be missing, e.g. TN BS height. Anyway, it’s a general principle for all. Members are encouraged to identify those items which are still missing and crucial for calibration as well as for co-existence. 

	Samsung
	Agree
	

	Qualcomm
	Agree
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 3-1: NTN UE Antenna angle settings for simulation
	Tentative agreements: N/A
Candidate options: 2 Options in 1st round
Recommendations for 2nd round: Further discuss remaining options. It should be noted the vertical angle value should be aligned with that in Issue 2-3. 

	Issue 3-2: NTN SAN UL parameters
	GTW Agreement:
· Taking NF as 5.9 for all Satellite types for calibration purpose
· For co-existence simulation purpose, FFS for the final values
· Option 1: 3.5
· Option 2: 5.9
Other options not precluded.

	Issue 3-2-1: NTN SAN UL parameters - NF
	Tentative agreements: N/A
Candidate options: 
· Option 1: 3.5
· Option 2: 5.9
· Option 3: Other values
Recommendations for 2nd round: Further discuss remaining options.

	Issue 3-3: NTN SAN DL parameters
	GTW Agreement: Option 1 agreed

	Issue 3-4: NTN UE parameters
	GTW Agreement:
Take below values as starting point for initial co-existence simulation purpose 
· Option 1: 2.1 dB (baseline assumption)
· Option 2: 5.9 dB
· Other options not precluded

	Issue 3-4-1: NTN UE parameters - NF
	Tentative agreements: N/A
Candidate options: 
· Option 1: 2.1 dB (baseline assumption)
· Option 2: 5.9 dB
· Option 3: Other values
Recommendations for 2nd round: Further discuss remaining options. Moderator would like to urge companies to find a WF by this meeting to start the calibration. 

	Issue 3-5: Parabolic antenna pattern for SAN
	GTW Agreement: Option1 agreed
Use the following parabolic antenna model for SAN

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

	Issue 3-6: Parabolic antenna pattern for NTN UE 
	GTW Agreement: Option1 Agreed
Use the following parabolic antenna model for NTN UE

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

	Issue 3-7: Phased array antenna pattern for SAN (LEO)
	GTW Agreement: 
Focus on circular aperture antenna pattern on SAN side and Ka Band NTN UE side from co-existence study perspective 
· FFS whether and how to consider phased array antenna pattern
· Not preclude to consider phased array antenna pattern in the future if needed  

	Issue 3-8: Phased array antenna pattern for NTN UE
	GTW Agreement: 
Focus on circular aperture antenna pattern on SAN side and Ka Band NTN UE side from co-existence study perspective 
· FFS whether and how to consider phased array antenna pattern
Not preclude to consider phased array antenna pattern in the future if needed  

	Issue 3-9: NTN UE type for study
	Tentative agreements: Prioritized L-ESIM and fixed VSAT scenarios for NTN-TN coexistence studies above 10 GHz.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-10: TN BS height
	Tentative agreements: TN BS height is 25m
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-11: TN NF

	Tentative agreements: 
· TN BS NF: 11 
· TN UE NF: 9
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-12: TN parameters
	Tentative agreements: Use TR 38.803 for TN parameters related to calibration and coexistence analysis with NTN in above 10 GHz.
Candidate options: N/A
Recommendations for 2nd round: N/A



Discussion on 2nd round
Open issues
Issue 3-1: NTN UE Antenna angle settings for simulation 
· Proposals
· Option 1: Use following settings for simulation
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite
	Following Serving satellite 



· Option 2: Use following settings for simulation
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	random between (0-360)
	random between (0-360)



· Recommended WF
· See Issue 2-3

Issue 3-2-1: NTN SAN UL parameters – NF
· Proposals
· Option 1: 3.5
· Option 2: 5.9
· Option 3: Other values
· Recommended WF
· Pause the discussion by this meeting
· Companies are encouraged to bring more technical analysis for this issue

Issue 3-4-1: NTN UE parameters - NF
· Proposals: 
· Option 1: 2.1 dB (baseline assumption)
· Option 2: 5.9 dB
· Option 3: Other values
· Recommended WF
· Take 2.1dB for calibration and further discuss the value for co-existence simulation. 

Companies views’ collection 
Issue 3-1: NTN UE Antenna angle settings for simulation
	Company
	Agree with WF or not?
	Comments

	Huawei
	Option 1
	The difference between option 1 and option 2 is Antenna horizontal boresight, which seems not to be discussed in Issue 2-3?

	Samsung
	Agree with WF
	This issue has been combined with Issue 2-3 basic on option 1, therefore, no need to discuss in here.

	Ericsson
	
	Ok to follow the alternative WF proposed in issue 2-3.

	THALES
	Another WF
	We propose a single antenna vertical tilt of 30 degrees for both GEO and LEO. Except that, we are fine with Option 1 or Option 2.



Issue 3-2-1: NTN SAN UL parameters – NF
	Company
	Agree with WF or not?
	Comments

	Moderator
	
	It seems inefficient to continue the discussion by this meeting. 

	Huawei
	Agree
	

	THALES
	
	What choice do we have? 
However, 5.9dB is not justified.. We will probably perform our simulations with 3.5dB.



Issue 3-4-1: NTN UE parameters – NF
	Company
	Agree with WF or not?
	Comments

	Huawei
	Not agreeable
	This issue is same as Issue 3-2-1. More technical analysis is needed as it has been proposed in both thread [140] and [310].
For NTN UE NF, as we are discussing the RF requirements in other threads, 2.1dB is not acceptable without technical analysis and inputs. For simulation calibration, the average value 4dB can be a big compromise. Otherwise, I don’t think we can agree anything in this meeting.

	Samsung
	Agree
	We need a noise figure value for calibration for next meeting. 2.1dB only for calibration, no need to algin with the value in co-existence simulation.

	Qualcomm
	
	Compromise proposal: Take option 1 for calibration. In co-ex simulation, both option 1 and option 2 can be considered.

	THALES
	Agree
	Agree with baseline assumption
2.1dB it seems agreeable in [140], see comment from Huawei.



Issue 3-11-1: TN UE NF
	Company
	Comments

	ZTE
	NF for FR2-1 UE should be 11dBc instead of 9dB which is even better than BS side, this might be not reasonable.  Please find the following agreement for SBFD FR2 UE noise figure, we are fine with 11dBc NF.
“Subtopic 1-2 FR2-1 noise figure
April 21 GTW Agreement: Option 2 (10dB) agreed for simulation purpose.”

	Thales
	We believe that UE NF value should be similar as the one used in TR 38.803.
First of all, it does not seem fair to consider for NTN-TN coexistence studies different TN NF values from what was initially proposed for TN-TN 5G NR coexistence studies..
Secondly, this means that we may want in the future to update as well TN-TN coexistence studies?



Summary for 2nd round
	
	Status summary 

	Issue 3-1: NTN UE Antenna angle settings for simulation
	Tentative agreements: N/A
WF: To be merged into Issue 2-3 for further discussion

	Issue 3-2-1: NTN SAN UL parameters – NF
	Tentative agreements: N/A
WF: To be further discussed

	Issue 3-4-1: NTN UE parameters – NF
	Tentative agreements: N/A
WF: To be further discussed

	Issue 3-11-1: TN UE NF
	Tentative agreements: N/A
WF: Further discuss following options. 
Option 1: 9
Option 2: 11



Topic #4: Evaluation methodology
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304443
	CATT
	Proposal 3: Adopt Option 3 (CATT) for propagation model between NTN UE and TN UE.

	R4-2304568
	Ericsson
	Proposal7: Use Umi propagation model between NTN Ues (L-ESIM and VSAT) and TN Ues.

	R4-2304680
	Qualcomm Incorporated
	Proposal 4: To use clause 5.1.1.4.1 and 5.1.1.4.2 as in 3GPP TR 36.942 [5] as baseline for the ACLR modelling. 
Proposal 5: To use 1 UE for both TN and NTN in the DL with the ACLR model in 3GPP TR 36.942[5]. To use 10 Ues for NTN and 3 Ues for TN in the UL with the ACLR model in 3GPP TR 36.942[5].
Proposal 6: to use the same antenna height as in 3GPP TR 38.803 with 25 m [4].
Proposal 7: To use the propagation models as summarized in Table 1.
Table 1: Summary of propagation models for different scenarios
	Link
	Propagation model

	TN BS to Fixed VSAT on roof
	Free space path loss

	TN BS to L-ESIM at 1.5 m
	Uma as in 3GPP TR 38.803

	TN BS to A-ESIM 
	3GPP TR 38.821

	TN BS to TN UE
	Uma as in 3GPP TR 38.803

	TN UE to Fixed VSAT on roof
	Uma as in 3GPP TR 38.803 (BS is to be replaced with VSAT)

	TN UE to L-ESIM
	Free space path loss

	TN UE to A-ESIM
	3GPP TR 38.821 

	Satellite to TN BS/UE
	3GPP TR 38.821

	Satellite to VSAT/ESIM
	3GPP TR 38.821



Proposal 8: For the propagation models which use the 3GPP TR 38.821 [3], to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.

	R4-2305383
	Huawei, HiSilicon
	Proposal 3: It’s proposed that RAN4 further discuss how much value the ACLR2 for Ka band UE is higher than ACLR1.



Open issues summary
Issue 4-1: Propagation model
· Proposals
· Option 1(CATT): Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
· TN UE-to- TN BS: Umi in TR 38.901 with h_BS=hNTN,UE, where TN BS needs to be replaced by NTN UE
· + Penetration loss see TR 38.803
· Option 2 (Ericsson): Use Umi propagation model between NTN Ues (L-ESIM and VSAT) and TN Ues.
· Option 3(Qualcomm): To use the propagation models as summarized in Table 1.
Table 1: Summary of propagation models for different scenarios
	Link
	Propagation model

	TN BS to Fixed VSAT on roof
	Free space path loss

	TN BS to L-ESIM at 1.5 m
	Uma as in 3GPP TR 38.803

	TN BS to A-ESIM 
	3GPP TR 38.821

	TN BS to TN UE
	Uma as in 3GPP TR 38.803

	TN UE to Fixed VSAT on roof
	Uma as in 3GPP TR 38.803 (BS is to be replaced with VSAT)

	TN UE to L-ESIM
	Free space path loss

	TN UE to A-ESIM
	3GPP TR 38.821 

	Satellite to TN BS/UE
	3GPP TR 38.821

	Satellite to VSAT/ESIM
	3GPP TR 38.821

	Note1: For the propagation models which use the 3GPP TR 38.821 [3], to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.
Note2: TN BS height is 25m



· Recommended WF
· TBA

Issue 4-2: ACLR modelling
· Proposals
· Option 1 (Qualcomm): 
· To use clause 5.1.1.4.1 and 5.1.1.4.2 as in 3GPP TR 36.942 as baseline for the ACLR modelling. 
· To use 1 UE for both TN and NTN in the DL with the ACLR model in 3GPP TR 36.942. 
· To use 10 Ues for NTN and 3 Ues for TN in the UL with the ACLR model in 3GPP TR 36.94.
· Option 2 (Huawei): RAN4 further discuss how much value the ACLR2 for Ka band UE is higher than ACLR1.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Issue 4-1: Propagation model
	Company
	Which Option
	Comments

	Moderator
	
	Option 1 & Option 2 could be merged. 

	Samsung
	Agree with Moderator
	

	Huawei
	Agree with Moderator
	

	Qualcomm
	Option 3
	Option 1 and option 2 are listed a few cases which are assuming h_BS=hNTN,UE
Need to consider the case that UE is not on the roof.
And why don’t we use the Propagation model from TR 38.803 which for FR2?

We could use Option 3 which considers all the possible UE height as baseline to further discuss the details case by case.




Issue 4-2: ACLR modelling
	Company
	Which Option
	Comments

	Samsung
	
	ACLR modeling should be further discussed.

	Huawei
	Option 2
	More discussion is needed.



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 4-1: Propagation model
	Tentative agreements: N/A
Candidate options: 
· Merged Option 1&2
· Option 3
Recommendations for 2nd round: Further discuss remaining options.

	Issue 4-2: ACLR modelling
	Tentative agreements: N/A
Candidate options: Original 2 options in 1st round. 
Recommendations for 2nd round: Further discuss remaining options.



Discussion on 2nd round
Open issues
Issue 4-1: Propagation model
· Proposals
· Option 1: To use the propagation models as summarized in Table 1.
Table 1: Summary of propagation models for different scenarios
	Link
	Propagation model

	TN BS to Fixed VSAT on roof
	Free space path loss

	TN BS to L-ESIM at 1.5 m
	Uma as in 3GPP TR 38.803

	TN BS to A-ESIM 
	3GPP TR 38.821

	TN BS to TN UE
	Uma as in 3GPP TR 38.803

	TN UE to Fixed VSAT on roof
	Uma as in 3GPP TR 38.803 (BS is to be replaced with VSAT)

	TN UE to L-ESIM
	Free space path loss

	TN UE to A-ESIM
	3GPP TR 38.821 

	Satellite to TN BS/UE
	3GPP TR 38.821

	Satellite to VSAT/ESIM
	3GPP TR 38.821

	Note1: For the propagation models which use the 3GPP TR 38.821 [3], to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.
Note2: TN BS height is 25m



· Recommended WF
· Option 1

Issue 4-2: ACLR modelling
· Proposals
· Option 1 (Qualcomm): 
· To use clause 5.1.1.4.1 and 5.1.1.4.2 as in 3GPP TR 36.942 as baseline for the ACLR modelling. 
· To use 1 UE for both TN and NTN in the DL with the ACLR model in 3GPP TR 36.942. 
· To use 10 UEs for NTN and 3 UEs for TN in the UL with the ACLR model in 3GPP TR 36.94.
· Option 2 (Huawei): RAN4 further discuss how much value the ACLR2 for Ka band UE is higher than ACLR1.
· Recommended WF
· TBA

Companies views’ collection 
Issue 4-1: Propagation model
	Company
	Agree with WF or not?
	Comments

	Moderator
	
	It seems the original Option 1 and 2 are subsets of Option 3. So it is recommended to consider Option 3. 

	Huawei
	
	Question for clarification. Do we have to simulate three kinds of NTN UE? (i.e. Fixed VSAT on roof, L-ESIM and A-ESIM). Considering workloads, down-selection is recommended. At least, A-ESIM can be precluded.
Another question is why the path loss are different between TN BS to L-ESIM at 1.5 m (Uma as in 3GPP TR 38.803) and TN UE to L-ESIM (Free space path loss)

	Samsung
	
	We have same concern like Huawei’s second question. 
Another question is what is the model for the atmospheric losses and the scintillation losses. If we have no model for the assumptions, Samsung will proposes to use free space path loss during the calibration.

	Qualcomm
	
	We are OK to remove the rows for A-ESIM.
For the question from Huawei, the model should be different because BS height is 25 m and th L-ESIM is 1.5 m which is similar to TN UE that's why we should use the 3GPP MODEL in 38.803. on the other way the TN UE is 1.5 m and the L-ESIM  is 1.5 m so FSPL is make sense here. Note that FSPL is the worst case for TN UE to L-ESIM pathloss model.
For the atmospheric losses and the scintillation losses, the model is defined in 6.6.4 Atmospheric absorption and 6.6.6 Scintillation of TR 38.811. We could alternatively to use the example values used in 6.1.3.3  Link Budget Results of TR 38.821.

	Ericsson
	
	Agree with Huawei, we  have prioritized fixed VSAT and L-ESIM. Moreover, for A-ESIM, that would depend on ESIM altitude.



Issue 4-2: ACLR modelling
	Company
	Which Option?
	Comments

	Huawei
	I think these two options can be combined
	For FR1 UE, ACLR2 is higher than ACLR1 13dB.
The key issue is how about Ka band UE? is 13dB difference between ACLR1 and ACLR2 for Ka band UE also applicable? I think FFS is needed.

	Samsung
	
	Can we have UE number assumptions first for the calibration?

	Qualcomm
	
	Ok with assumption of UE number for calibration and FFS on ACLR2 for ka band.

	Ericsson
	
	Fine with 10 NTN UEs and 3 TN UEs and keep FFS for ACLR2.

	ZTE
	
	For the number of uplink scheduled UE in FR2-1 which is slightly different from FR1,  it should be limited one instead of 3.    Indeed even though FR1 6GHz, 10GHz coexistence study in RAN4,  we also prioritize single uplink scheduled UE and treat 3 scheduled UE in the uplink as 2nd priroity. 
In short, we suggest to update 3 to 1 for FR2-1 TN UL scheduled UE.



Summary for 2nd round
	
	Status summary 

	Issue 4-1: Propagation model
	Tentative agreements: Use following models for calibration. 
	Link
	Propagation model

	TN BS to Fixed VSAT on roof
	Free space path loss

	TN BS to L-ESIM at 1.5 m
	UMa as in 3GPP TR 38.803

	TN BS to TN UE
	UMa as in 3GPP TR 38.803

	TN UE to Fixed VSAT on roof
	UMa as in 3GPP TR 38.803 (BS is to be replaced with VSAT)

	Satellite to TN BS/UE
	3GPP TR 38.821

	Satellite to VSAT/ESIM
	3GPP TR 38.821

	Note1: For the propagation models which use the 3GPP TR 38.821 [3], to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.
Note2: TN BS height is 25m



WF: 
· Further discuss models for co-existence simulation. 
· Propagation model for TN UE to L-ESIM: 
· Option 1: Free space path loss
· Option 2: UMa as in 3GPP TR 38.803

	Issue 4-2: ACLR modelling
	Tentative agreements: To use 1 UE for both TN and NTN in the DL and 10 UEs for NTN and 1 UE for TN in the UL. 
WF: Further discuss ACLR2 for above 10GHz band



Topic #5: Initial results and calibration
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304568
	Ericsson
	Preliminary results have been provided in the contribution

	R4-2304614
	Samsung
	Proposal 1: It is recommended that RAN4 consider using above structure to summarize the study assumptions of above 10GHz coexistence study, in order to provide a clear assumption for the meeting to use.

	R4-2304615
	Samsung
	Preliminary results have been provided in the contribution
Proposal 5: Propose RAN4 to start the calibration for the Ka-band NTN coexistence study. Coupling loss and geometry SINR at CDF percentile 5%, 50% and 95% in different scenarios should be calibrated.

	R4-2305847
	Thales, Magister solutions
	Preliminary results have been provided in the contribution



Open issues summary
Issue 5-1: Calibration
· Proposals
· Option 1 (Samsung): RAN4 to start the calibration for the Ka-band NTN coexistence study. Coupling loss and geometry SINR at CDF percentile 5%, 50% and 95% in different scenarios should be calibrated.
· Option 2: TBA
· Recommended WF
· Agree on Option 1

Companies views’ collection for 1st round
	Company
	Agree with WF or Not
	Comments

	Moderator
	
	GTW Agreement
· RAN4 to start the calibration for the Ka-band NTN coexistence study. Coupling loss and geometry SINR in different scenarios should be calibrated.
· According to the approved work plan, the calibration phase shall be concluded before August meeting. 
· RAN4 target to finalize the simulation results collection activity in 2023 RAN4 October meeting. 
· A calibration table will be provided by Samsung 

	THALES
	
	Thank you!



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 5-1: Calibration 
	GTW Agreement
· RAN4 to start the calibration for the Ka-band NTN coexistence study. Coupling loss and geometry SINR in different scenarios should be calibrated.
· According to the approved work plan, the calibration phase shall be concluded before August meeting. 
· RAN4 target to finalize the simulation results collection activity in 2023 RAN4 October meeting. 
A calibration table will be provided by Samsung
Recommendations for 2nd round: Further discuss the calibration table and summary of assumptions 



Discussion on 2nd round
Open issues
Issue 5-1-1: Calibration Table
· Proposals
· Option 1: To check the draft calibration table
· Recommended WF
· N/A

Issue 5-2: Summary of assumptions for NTN co-existence study in above 10GHz bands
· Proposals
· Option 1: To check the draft assumption summary
· Recommended WF
· N/A

Companies views’ collection 
Issue 5-1-1: Calibration Table
	Company
	Comments

	Samsung
	Remove Throughput item.



Issue 5-2: Summary of assumptions for NTN co-existence study in above 10GHz bands
	Company
	Comments

	Moderator
	The purpose is to provide a collection of agreed assumptions for calibration and simulation. 

	Huawei
	Some contents related to the open issues in 2nd round discussion can be updated.



Summary for 2nd round
	
	Status summary 

	Issue 5-1-1: Calibration Table
	Tentative agreements: Calibration Table is updated and agreeable
WF: N/A

	Issue 5-2: Summary of assumptions for NTN co-existence study in above 10GHz bands
	Tentative agreements: N/A 
WF: To be revised based on conclusion of final round GTW session. 




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2305928
	WF on [311] NR_NTN_enh_Part3
	Samsung
	

	R4-2305929
	Calibration table for NTN co-existence study in above 10GHz band
	Samsung
	

	R4-2305930
	Assumptions for NTN co-existence study in above 10GHz band
	Samsung
	



2nd round 
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305928
	
	WF on [311] NR_NTN_enh_Part3
	Samsung
	Return to 
To be treated in GTW final round session.
	

	R4-2305929
	
	Calibration table for NTN co-existence study in above 10GHz band
	Samsung
	Agreeable
	

	R4-2305930
	
	Assumptions for NTN co-existence study in above 10GHz band
	Samsung
	Return to
	




Annex 1 TDOC list
A total of 9 TDOCs have been received for this agenda and listed as below.
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2304363
	Frequency ranges of GSO and NGSO ESIMs and coexistence requirements 
	Verizon Denmark
	discussion
	Approval
	
	available

	R4-2304364
	Off-Axis EIRP requirement
	Verizon Denmark
	discussion
	Approval
	5.27.2
	available

	R4-2304443
	Further discussion on remaining issues about simulation assumptions for above 10GHz NTN co-existence study
	CATT
	other
	Approval
	5.27.2
	available

	R4-2304568
	NTN enhancement: coexistence simulations
	Ericsson
	other
	Approval
	5.27.2
	available

	R4-2304614
	Simulation assumptions and preliminary co-existence study for above 10GHz NTN co-existence study
	Samsung Electronics Nordic AB
	discussion
	　
	5.27.2
	available

	R4-2304615
	Simulation assumptions and preliminary co-existence study for above 10GHz NTN co-existence study
	Samsung Electronics Nordic AB
	discussion
	　
	5.27.2
	available

	R4-2304680
	Simulation assumptions for co-existence study for above 10GHz bands
	Qualcomm Incorporated
	other
	Approval
	5.27.2
	available

	R4-2305383
	Discussion on Rel-18 NTN coexistence study assumption
	Huawei, HiSilicon
	other
	Approval
	5.27.2
	available

	R4-2305847
	Updated NTN Simulation Parameters for above 10 GHz Coexistence Studies and Initial Simulation Results
	THALES, Magister Solutions Ltd
	discussion
	Discussion
	5.27.2
	available




Annex 2 Consideration of Network and UE deployment
· Option 1(Ericsson): 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
	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).



	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 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
	



	4
	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) .



	5
	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).



	6
	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



	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, HiSilicon): 
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	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.
	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.


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

NTN UE:
Follow case 1.
	Consider an active rate of [20%] for TN.
	All active TN cells in central NTN beam

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

NTN UE:
Follow case 1.
	TN clusters randomly placed in this NTN beam
	Follow case 1.

	
	
	
	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.
	TN clusters randomly placed in this NTN beam
	Follow case 1.

	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.
	Consider the active rate of [20%] for TN.
	Follow case 1.

	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.


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

NTN UE:
Follow case 5 conclusion
	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 conclusion
	
	

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

NTN UE:
Follow case 5 conclusion
	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 conclusion
	
	

	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. 
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	Follow case 5 conclusion 





Option 3 (Samsung):
NTN UE outside 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
	TN DL
	NTN DL
	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 clusters
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
All active TN clusters which has 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 clusters
	Consider an active rate of 20% for TN.
	All active TN cells in central NTN beam



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

NTN UE:
NTN 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:
NTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	



	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

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



	5
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

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



	6
	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 outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



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

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



	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 outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



NTN UE inside 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
	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).



	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 DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in 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:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	



	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

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



	5
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters
	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 (45° for GEO and LEO，interested companies can bring analysis and results for other values).

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



	6
	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



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

NTN UE:
NTN UEs dropped in TN clusters
	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 (45° for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters
	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
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