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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 6.22.2 at TSG-RAN WG4 #104-bis-e, together with identified key open issues, and recommends topics/questions to be handled via email discussions. 
The goal of this document is to provide recommendations on prioritization of discussion and to facilitate aforesaid discussions to reach consensus on assumptions of coexistence studies as much as possible. 
A total of 5 TDOCs have been received for this agenda (See Annex 1) and 4 topics are listed as below to cover proposals and contents in these documents as appropriate. 
· Topic #1: Co-existence scenarios
· Topic #2: Network layout model 
· Topic #3: System parameters
· Topic #4: Evaluation methodology
Moreover, it is worth mentioning that the draft work plan for the Rel-18 NR-NTN-enh work item has been proposed in R4-2215709 in which relative timeline on co-existence studies has been set. 
To progress the discussion, it is proposed that the meeting could:
· in 1st round: focus on Topic #1, #2 & #4 and try to reach consensus as much as possible, and;
· in 2nd round: continue discussion on Topic #1, #2 & #4 and discuss Topic #3. 
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Topic #1: Coexistence scenario
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215352
	Thales et al.
	Observation 1: Based on the current range, some part of the satellite service allocated frequency bands for both GEO and NGSO fall outside of the FR1 and FR2 range. As shown in the diagram below, these include:
· Ka-Band DL
· Ku-Band UL and DL
Observation 2: The Harmonized Satellite Ka-band refers to [17.7 – 20.2 GHz] on the downlink and [27.5 – 30.0 GHz] on the uplink.
Proposal 1: RAN4 shall consider FDD harmonized Satellite Ka-band (17.7 – 20.2 GHz on the downlink, and 27.5 – 30.0 GHz on the uplink) for coexistence analysis.
Proposal 2: RAN4 shall focus on FDD UL 27.5 – 30.0 GHz NTN coexistence analysis with TDD TN n258 (24.250 - 27.5 GHz).
Proposal 3: Leveraging the work in FR1, RAN4 shall focus on Ka-band coexistence analysis using urban and rural macro scenarios.
Proposal 4: Leveraging the work in FR1, FR2 studies related to NTN-NTN coexistence should be deprioritized.
Proposal 5: RAN4 shall focus on Ka-band coexistence analysis with LEO 600km and GEO constellations.
Proposal 6: RAN4 shall consider the following table for co-existence studies in Ka-band:
Table x - TN-NTN coexistence scenarios in adjacent bands for Ka-band
	No.
	NTN Frequency
	TN Frequency
	TN scenario
	NTN

	1
	27.5 GHz-30 GHz
	NR n258 (24.250 - 27.5 GHz)
	Urban macro
	GEO

	2
	27.5 GHz-30 GHz
	NR n258 (24.250 - 27.5 GHz)
	Urban macro
	LEO@600km

	3
	27.5 GHz-30 GHz
	NR n258 (24.250 - 27.5 GHz)
	Rural macro
	GEO

	4
	27.5 GHz-30 GHz
	NR n258 (24.250 - 27.5 GHz)
	Rural macro
	LEO@600km



Proposal 7: RAN4 shall consider the following figure for co-existence studies in Ka-band:
[image: cid:image010.png@01D71744.932A31F0]
Figure x. Different interference scenarios in Ka adjacent bands between NTN 5G NR and TN 5G NR
Observation 3: It can be noted that for FR2, coexistence scenarios will be much simpler than for FR1, because the NTN-TN scenarios for FR2 are limited only to i1 (DL TN in UL NTN), i2 (UL NTN in DL TN), i3 (UL NTN in UL TN).

	  R4-2215777
	Samsung
	Proposal 1: The proposed scenarios for coexistence study are in the Table 2.1-1.
Proposal 2: The aggressor and victim combinations are listed in Table 2.1-2.
Proposal 3: For uplink of NTN system, we propose to use 30GHz, for downlink we propose to use 20GHz. And other assumptions are listed as table 2.1-3 based on the TR 38.803 and TR 38.821.

	R4-2216517
	Ericsson
	Proposal 1: Further discuss the dense urban deployment scenario.
Proposal2: Consider only GSO type of satellite for RAN4 coexistence study with ESIM and consider GSO and NGSO types of satellite for fixed VSAT, pending on further clarification for fixed VSAT scenarios.
Observation1: ITU Resolution COM5/6 has specified a minimum distance (M-ESIM) and a maximum pfd (A-ESIM ) for those 2 types of ESIM to operate.  
Proposal3: RAN4 should only consider L-ESIM type of NTN device for its coexistence studies, A-ESIM might be considered as second priority.
Proposal4: RAN4 shall consider both NTN UL and NTN DL cases when doing its coexistence studies.
Proposal5: RAN4 should use 20 GHz as frequency reference for NTN DL and 30 GHz for NTN UL.
Proposal7: Adopt the assumptions in Annexes 1 and 2 for the coexistence simulations in NTN Ka-band. (Table 6.1-1 & 6.1-2 for scenarios)

	R4-2216557
	ZTE
	Proposal 1: to consider the coexistence scenario in Table 2.1-1 and proposed frequency and bandwidth configuration in Table 2.1-2 for Ka band NTN coexistence study in Rel-18.



Open issues summary
Sub-topic 1-1
Issue 1-1: NTN DL simulation
· Proposals
· Option 1 (Thales, et al.): RAN4 shall focus on FDD UL NTN coexistence analysis with TDD TN
· Option 2 (Ericsson):  RAN4 shall consider both NTN UL and NTN DL cases when doing its coexistence studies.
· Option 3 (Samsung, ZTE): Further discuss NTN DL cases. 
· Recommended WF
· TBA

Issue 1-2: Exemplary bands for NTN in above 10GHz bands
· Proposals
· Option 1 (Thales, et al.): 27.5-30GHz
· Option 2 (Samsung, Ericsson, ZTE): 30GHz for UL and 20GHz for DL 
· Recommended WF
· For and just for the purpose of coexistence study, use 30GHz as UL and 20GHz as DL, but whether NTN DL cases need to be considered depends on the decision of Issue 1-1. 

Issue 1-3: Bandwidth of TN & NTN
· Proposals
· Option 1 (Samsung): TN 200MHz and NTN 400MHz
· Option 2 (Ericsson): TN 100MHz and NTN 100MHz
· Option 3 (ZTE): TN 400MHz/200MHz and NTN 400MHz/200MHz
· Recommended WF
· TBA 

Issue 1-4: NTN Frequency Reuse Factor
· Proposals
· Option 1: Only use FRF=1 for co-existence study.
· Recommended WF
· Agree on Option 1. 

Sub-topic 1-2
Issue 1-5: NTN SAN Type
· Proposals
· Option 1 (Thales, et al.): GEO & LEO@600km
· Option 2 (Samsung): GEO, LEO@600km & LEO@1200km
· Option 3 (ZTE): GEO, LEO & FFS MEO
· Recommended WF
· TBA

Issue 1-6: NTN UE Type
· Proposals
· Option 1 (Thales): both fixed and movable VSAT
· Option 2 (Ericsson): Fixed VSAT and ESIM for GSO and Fixed VSAT for NGSO 
· Recommended WF
· Fixed and mobile VSAT for GSO and Fixed VSAT for NGSO

Issue 1-7: ESIM type 
· Proposals
· Option 1 (Ericsson): only consider L-ESIM type of NTN device for its coexistence studies, A-ESIM might be considered as second priority.
· Recommended WF
· TBA

Sub-topic 1-3
Issue 1-8: TN scenarios
· Proposals
· Option 1 (Thales, et al.): Urban macro & Rural macro
· Option 2 (Samsung): Urban macro & Dense Urban
· Option 3 (Ericsson): Urban macro and further discuss Dense Urban scenario
· Option 4 (ZTE): Urban macro and further discuss Rural macro scenario
· Recommended WF
· Agree on Urban macro and FFS Rural macro & Dense Urban scenarios

Issue 1-9: Aggressor and victim table
· Proposals
	[bookmark: OLE_LINK6]No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	Applicable for n257, n258 and n261
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	Applicable for n257, n258 and n261
	Phase 1

	3
	TN with NTN
	NTN UL
	TN DL
	Applicable for n257, n258 and n261
	Phase 1

	4 
	TN with NTN
	TN DL
	NTN UL
	Applicable for n257, n258 and n261
	Phase 1

	5
	TN with NTN
	TN DL
	NTN DL
	FFS
	Phase 2

	6
	TN with NTN
	NTN DL
	TN DL
	FFS
	Phase 2

	7
	TN with NTN
	NTN DL
	TN UL
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	
	

	9
	NTN with NTN
	NTN DL
	NTN DL
	FFS
	

	
	
	NTN UL
	NTN UL
	FFS
	

	NOTE 1: For coexistence between Ka band DL and surrounding TN bands, this need more discussions since currently there are no 3GPP defined TN bands specified.



· Option 1 (ZTE): No. 1,2,3,4,5,6
· Option 2 (Thales, et al.): No. 1,3,4 with Notes only applicable for n258
· Option 3 (Ericsson): No. 1,2,3,4,5,6,7,8
· Option 4 (Samsung): No. 1,2,3,4,5,6,9
· Recommended WF
· TBA

Issue 1-10: Interference figure for above 10GHz bands
· Proposals
· Option 1 (Thales, et al.): RAN4 shall consider the following figure for co-existence studies in Ka-band:
[image: cid:image010.png@01D71744.932A31F0]
Figure x. Different interference scenarios in Ka adjacent bands between NTN 5G NR and TN 5G NR
· Recommended WF
· Capture the figure in TR 38.863 Section 6.1.

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: NTN DL simulation
	Company
	Comments

	Ericsson
	Option 2, the coexistence study is supposed to be band agnostic so that we don’t have to redo any coex study when introducing a new band covered by the representative frequency used for coex. 
If NTN DL is not considered, would that mean that the NTN DL part of the Ka-band will not be specified? The NTN Ka-band would only be specified as a UL only band? 

	Huawei
	Option 3.

	Qualcomm
	Support Option 3

	Eutelsat
	Option 1 – the focus should be FDD UL NTN coexistence with TDD TN(in line with Thales Tdoc). Open to some further discussion (option 3) if a technical case can be made to perform other studies but any discussion should not prevent or delay option 1 starting.

	Lockheed
	Option 1 – We believe the focus should be on FDD UL NTN,

	Nokia, Nokia Shanghai Bell
	We support option 2. If we are considering defining an NTN Ka band both DL and UL. 

	ZTE
	We support the option 3, however we could also fully understand Ericsson’s concern, the key question is how to consider the NTN DL coexistence? Coexist with TN or coexist with NTN?

	THALES
	Option 1 for the reasons presented in the paper.
If concerns with respect to DL, companies are encouraged to present relevant use cases. For the time being is not it was not identified what adjacent band to be used for coexistence cases in DL.

	Hughes/EchoStar
	Option 1 – focus on NTN UL with TN TDD
Agree with Thales - if DL is a concern, companies are encouraged to present relevant use cases. For the time being is not it was not identified what adjacent band to be used for coexistence cases in DL.

	Verizon
	Option 2.
The coexistence study is important part of this work, and the study need to take the national regulation into account. We cannot agree the NTN frequency band proposed in R4-2215352 for this coexistence study as their operations are still held to be within the interference environment in the USA operation and do not consider FCC and US federal regulatory requirements.

	Samsung
	Worse cases should be considered for the coexistence study. RAN4 can have an agreement for the worse case frequency combination and identify it as the first priority. For the other combination, RAN4 can discuss the necessity of the simulation.

	CATT
	Fine with option 1 and option 3

	Hispasat
	Option 1. Consider FDD UL as a priority and worse case identified, open to further study as proposed in Option 3 considering other relevant interference scenarios in DL, if any.



Issue 1-2: Exemplary bands for NTN in above 10GHz bands 
	Company
	Comments

	Ericsson
	Agree with the recommended WF from moderator.

	Huawei
	OK with recommended WF.

	Qualcomm 
	Agree with recommended WF.

	Eutelsat
	Prefer option 1 but can accept the recommended WF.

	Lockheed
	We prefer option 1. 

	Nokia, Nokia Shanghai Bell
	We agree with recommended WF.

	ZTE
	Agree with the recommended WF from moderator.

	THALES
	Option 1 in principle. For the carrier frequency value we could use for instance 28,750 GHz as presented in R4-2215348. This value is actually the center of the proposed (harmonized) Ka band.
Moreover, from the point of view of VSAT antenna UE we need to use something realistic that would be applicable for the entire range.
	VSAT 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




	Hughes/EchoStar
	Support Option 1

	Verizon
	We agree with the recommended WF from moderator

	Samsung
	We agree with the recommended WF from moderator

	CATT
	Agree with recommended WF.

	Hispasat
	We prefer option 1. Consider realistic scenarios applicable to the entire range to study, as proposed by Thales.



Issue 1-3: Bandwidth of TN & NTN 
	Company
	Comments

	Ericsson
	We would prefer having same channel BW for TN and NTN.

	Huawei
	Option 4: TN 200MHz and NTN 200MHz

	Qualcomm 
	Agree with Huawei’s proposal. In TN FR2 co-ex study, we used 200MHz BW. And we prefer to use the same BW for TN and NTN.

	Eutelsat
	No strong preference at present. 

	Lockheed
	No strong preference but the same BW for TN and NTN may make more sense. 

	Nokia, Nokia Shanghai Bell
	We have preference of option 2 which is narrowest channel bandwidth. 

	ZTE
	We also support to have the same channel bandwidth for aggressor and victim. Maybe 200MHz could be good starting point which is also aligned with legacy Rel-14 coexistence study.

	THALES
	Maybe we should consider worst case with same values for the BWs? 
In FR1 we considered 20 MHz for TN and 20MHz for NTN which was the highest channel bandwidth configuration. Therefore, for FR2/Ka-band coexistence we could assume 400 MHz for TN and 400 MHz channel bandwidth configuration for NTN.

	Hughes/EchoStar
	We should pick one similar BW between NTN and TN, e.g 200 MHz for both

	Samsung
	Different channel BW for TN and NTN would be possible in the realistic deployment, therefore, it’s necessary to consider it. 

	CATT
	Prefer Huawei comment.

	Hispasat
	No strong preference, maybe option 3 considering worst case possible. 



Issue 1-4: NTN Frequency Reuse Factor 
	Company
	Comments

	Ericsson
	Option 1

	Qualcomm
	Option 1

	Eutelsat
	Option 1.

	Lockheed
	Option 1

	Nokia, Nokia Shanghai Bell
	Option 1.

	ZTE
	Option 1.

	THALES
	If we follow similar FR1 procedures, then FRF=1 for FR2 (Option 1).

	Hughes/EchoStar
	Follow FR1

	Samsung
	Option 1

	CATT
	Option 1

	Hispasat
	Option 1



Issue 1-5: NTN SAN Type
	Company
	Comments

	Ericsson
	Ok with option 2, option 1 could be further discussed. But for option 3 MEO should not be in the scope.

	Huawei
	It’s better to clarify which scenario ESIM is applicable. Only GEO or both GEO and LEO?

	Qualcomm
	Need input from satellite industry.

	Eutelsat
	Option 1 or Option 2 (LEO@1200 is also of interest). 

	Lockheed
	Prefer Option 2.

	Nokia, Nokia Shanghai Bell
	Similar comment as Ericsson.

	ZTE
	Ok with option 2, 

	THALES
	Option 1. 
This is based on past experience, please recall that for FR1 we did not see noticeable differences between LEO@600 and LEO@1200.
We could therefore simplify..

	Hughes/EchoStar
	Support Option 3 but OK with option 1

	Samsung
	Option 2

	CATT
	Fine with option 1 or option 2.

	Hispasat
	Option 2.



Issue 1-6: NTN UE Type
	Company
	Comments

	Moderator
	Propose to align the wording of movable VSAT, rather than ESIM. 

	Ericsson
	It would be ok to align the wording, using movable VSAT and not ESIM but we would like then to get clarified that ESIM and movable VSAT have the exact same meaning and definition. 

	Huawei
	We have a proposal to align the wording. OK with Ericsson’s proposal.

	Qualcomm
	Is there any difference between the fixed and movable VSAT in the co-ex simulation?

	Eutelsat
	Avoid the term ESIM, agree with moderator. 

	Lockheed
	Prefer Option  1 but we can accept the WF.

	Nokia, Nokia Shanghai Bell
	Similar view as Ericsson. 

	ZTE
	The question as Qualcomm, if antenna pattern and steering capability is the same for fixed VSAT or ESIM, then we don’t see the difference at least from coexistence perspective.

	THALES
	Not clear why we need to exemplify the naming from the point of view of the coexistence simulations. Both VSAT or ESIM can be steerable, and both can use parabolic antennas or phased array. 

	Hughes/EchoStar
	Option 1

	Samsung
	Agree with Moderator’s proposal. 

	Moderator
	The recommended WF is somehow a modification to Option 2 using the wording in Option 1. And I need to apologize that the word “movable” should be “mobile” according to the WID.
It is not the intension to discuss the wording here in co-existence study. The purpose is to align the wording with the description in the Rel-18 WID. Any discussion on the definition of the UE should be made in other threads, e.g. [312] or in upper levels. 

	Hispasat
	Option 1 is preferred, although first priority can be aligned with moderators WF.



Issue 1-7: ESIM type 
	Company
	Comments

	Ericsson
	Actually, this is pending on issue 1-6: to our understanding, movable VSAT and ESIM are the same. If a movable VSAT might have different regulatory requirements than an ESIM, then we would need to consider any type of movable VSAT (aeronautical, maritime and land).

	Huawei
	For A-EISM, we have to define the altitude.

	Eutelsat
	See point 1-6 above.

	Lockheed
	Suggest we defer this question.

	ZTE
	This could be further discussed in 312 thread firstly.

	THALES
	It does not seem essential for the coexistence discussion.

	Hughes/EchoStar
	See 1.6 response - both fixed and movable VSAT where applicable

	Samsung
	This issue should be clarified clearly in order to modelling correctly for the simulation. And we can defer the discussion till clear outcomes from [312] and other issues in [313]. 

	Hispasat
	Please align with 1-6.



Issue 1-8: TN scenarios
	Company
	Comments

	Ericsson
	We are ok with options 2 or 3, but we would like to get other companies view on the need for dense urban scenario. In this scenario, all TN micro BSs will be deployed in a similar area than for TN macro urban, the satellite beam will overlap this area and the NTN UEs will be outside the TN area coverage. It’s not clear to us if this would make any major differences, but welcome other views.
We don’t think rural scenario should be considered for TN here.

	Huawei
	Do we have FR2 rural macro parameters and propagation model? The main difference between urban macro and dense urban is BS output power and height. It’s better to consider Urban macro as first priority.

	Qualcomm
	Option 2 or Option 3. In TR 38803 for FR2 co-ex, we considered Urban and Dense Urban. Rural is not simulated for FR2. 

	Eutelsat
	Agree with recommended WF

	Lockheed
	Agree with the WF

	Nokia, Nokia Shanghai Bell
	We agree with recommended WF. 

	ZTE
	We agree with recommended WF.

	THALES
	Option 1, as we did for FR1. Please see FR2 THALES paper with the justifications.

	Hughes/EchoStar
	Option 1 

	Samsung
	We agree with Ericsson’s analysis, and Dense Urban could be the second priority of the coex-study. However, if the simulation results show that the Macro Base stations would be significantly affected by the NTN system, the interference for Micro Base stations should be evaluated in the next step.
And Rural macro is not considered for TN in FR2. 

	CATT
	Agree with recommended WF

	Hispasat
	We prefer option 1.



Issue 1-9: Aggressor and victim table
	
	No.1
	No.2
	No.3
	No.4
	No.5
	No.6
	No.7
	No.8
	No.9

	Company
	Y/N
	Y/N
	Y/N
	Y/N
	Y/N
	Y/N
	Y/N
	Y/N
	Y/N

	Ericsson
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N

	THALES
	Y
	
	Y
	Y
	(NA)
	(NA)
	(NA)
	(NA)
	N



	Company
	Comments

	Moderator
	Please check the items your preferred for co-existence study in the table above and leave you comment below. 

	Ericsson
	Pending on issue 1-1 We don’t agree with the 2 phases approach here. 

	Huawei
	More discussion are needed. The question here is whether the coexistence study is band agnostic? If so, we can remove notes.

	Qualcomm
	The notes for the bands just for the example. Need more discussion pending on the outcome of previous issues.

	Eutelsat
	No preference at this time (agree with Qualcomm).

	Lockheed
	Agree with Qualcomm.

	ZTE
	This still depend on the previous discussions for issue 1-1.

	THALES
	Option 2, but if companies really insist, we can consider also scenario #2.
In any case, VSAT UE transmits with higher power and has better antenna gain compared with NTN FR1 UE. Therefore, the FR2 TN UEs will generate less interference in the UL of NTN VSAT UE, as compared to FR1. It is something expected.
For DL, no adjacent bands have been currently identified. Therefore we do not see interest for scenarios 5, 6, 7, 8.
For Scenario 9, for FR1 there was no NTN-NTN coexistence performed, and we should follow similar approach for FR2. See also Proposal 4 from R4-2215352:
Proposal 4: Leveraging the work in FR1, FR2 studies related to NTN-NTN coexistence should be deprioritized.


	Hughes/EchoStar
	Option 2

	Samsung
	For cases considering NTN DL, we may defer the discussion until the agreement on Issue 1-1 can be made. 
For case 9 “NTN-NTN”, we have no preference. Although it is not considered in FR1 but we put it here just as a starting point for discussion.

	CATT
	Need further discussion pending on issue 1-1

	Hispasat
	We prefer option 2. Please clarify that the notes for the bands are just for the example, as pointed by Qualcomm.



Issue 1-10: Interference figure for above 10GHz bands
	Company
	Comments

	Ericsson
	To be updated according to Issue 1-1 conclusion.

	Huawei
	To be updated according to Issue 1-1 conclusion.

	Eutelsat
	Agree with WF, accept that it may need to be updated depending upon technical discussion and consensus on 1-1. 

	Lockheed
	Agree with the WF.

	ZTE
	Similar understanding as Ericsson.

	THALES
	We could (at least) use this figure as basis.

	Hughes/EchoStar
	OK with WF

	Verizon
	Does this recommended WF intend to use 30GHz as UL and 20GHz as DL same as Issue 1-2 discussion? This needs to be specify.
Following FCC orders, we cannot agree NTN frequency range 27.5-28.35 GHz for the US operation as what we discussed in thread [312] unless the necessary national regulations are taken in account.

	Samsung
	To be updated according to Issue 1-1 conclusion.

	CATT
	Same comment as Ericsson

	Hispasat
	Agree with WF.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	N/A
	N/A



Summary for 1st round 
Open issues
	
	Status summary 

	Issue 1-1: NTN DL simulation
	Tentative agreements: N/A 
Candidate options:
· Option 1: Consider NTN UL cases first and further discuss NTN DL cases
Recommendations for 2nd round:
Further discuss the new Option 1

	Issue 1-2: Exemplary bands for NTN in above 10GHz bands
	The moderator would like to remind all that it is the EXEMPLARY band to be determined here. And please kindly be noted with following facts or experience of RAN4 co-existence study:
1. 30GHz, 40GHz and 70GHz have been used for co-existence studies of NR in FR2 – see TR 38.803. 
2. 2GHz has been used for NTN co-existence study in FR1 to represent S & L bands. – see TR 38.863
Tentative agreements: 
· For and just for the purpose of coexistence study, use 30GHz as UL and 20GHz as DL. Whether NTN DL is needed depends on Issue 1-1 outcome. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 1-3: Bandwidth of TN & NTN
	Tentative agreements: Use the same channel BW for TN and NTN.  
Candidate options:
· Option 1: TN 100MHz & NTN 100MHz
· Option 2: TN 200MHz & NTN 200MHz
· Option 3: TN 400MHz & NTN 400MHz
Recommendations for 2nd round:
Further discuss the new options considering which is the worst case

	Issue 1-4: NTN Frequency Reuse Factor
	Tentative agreements: Use FRF=1 for co-existence study
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 1-5: NTN SAN Type
	Tentative agreements: 
GEO, LEO@600km & LEO@1200km. Proponents can provide study results accordingly. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 1-6: NTN UE Type
	Tentative agreements:
 To be in line with the WID: 
· Fixed and mobile VSAT for GSO 
· Fixed VSAT for NGSO
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 1-7: ESIM type 
	Tentative agreements: Defer the discussion to await results of Issue 1-6 and relative discussion in [312]
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 1-8: TN scenarios
	Tentative agreements: Urban macro is to be used for TN 
Candidate options: 
· Option 1: Rural macro for TN
· Option 2: Dense Urban for TN
Recommendations for 2nd round: Further discuss two options.

	Issue 1-9: Aggressor and victim table
	Tentative agreements: N/A
Candidate options: 
Existing four options 
Recommendations for 2nd round: Further discuss each case and it seems case 9 NTN-NTN can be neglected. 

	Issue 1-10: Interference figure for above 10GHz bands
	Tentative agreements: In principle, the figure will be captured in TR 38.863 with updates based conclusions of Issue 1-1 and other issues as appropriate. 
Candidate options: N/A
Recommendations for 2nd round: N/A



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	N/A
	N/A



Discussion on 2nd round (if applicable)
Open issues and view collection
Issue 1-1: NTN DL simulation
· Proposals
· Option 1: Consider NTN UL cases first and further discuss NTN DL cases
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	This could be acceptable but we should not defer too much the decision. If we can’t decide soon, we are concerned NTN DL would be further discussed until the end of the WI… We should better decide in next meeting the latest.

	Hughes/EchoStar
	Should be done together but may start with UL

	Hispasat
	OK



Issue 1-3: Bandwidth of TN & NTN
· Proposals
· Option 1: TN 100MHz & NTN 100MHz
· Option 2: TN 200MHz & NTN 200MHz
· Option 3: TN 400MHz & NTN 400MHz
· Recommended WF
· TBA
	Company
	Opt.1(Y/N)
	Opt.2(Y/N)
	Opt.3(Y/N)
	Comments

	Ericsson
	Y
	Y
	TBD
	Option 3 is pending on the decision of introducing 400MHz or not for NTN.

	Samsung
	Y
	Y
	TBD
	

	Hughes/EchoStar
	Y
	Y
	
	

	Hispasat
	Y
	Y
	TBD
	Option 3 acceptable as Ericsson’s comment.

	THALES
	
	
	
	No strong view, we just think that Option 3 is the worst case (as we noticed for FR1).


 
Issue 1-8: TN scenarios
· Proposals
· Option 1: Rural macro for TN
· Option 2: Dense urban for TN
· Recommended WF
· TBA
	Company
	Opt.1 (Y/N)
	Opt.2 (Y/N)
	Comments

	Ericsson
	N
	Y?
	Rural is definitively not a FR2 scenario. 
Regarding dense urban, we are open for discussion but we are not sure if this is really needed. We welcome other companies’ view.

	Samsung
	N
	Y
	Rural macro is not necessary scenario for the FR2 BS.
Dense Urban can be the second step of the coexistence study. But it still needs to be one of the options of the coexistence study.

	Hughes/EchoStar
	N
	Y
	WE believe TN doesn’t deploy FR2 in rural macro

	Hispasat
	N
	Y
	Rural macro in TN may not be necessary to be considered.

	THALES
	Y?
Yes for TN, because NTN rural macro is actually a relevant scenario.
	Y? 
Actually urban but not necessary dense.
	In FR1 we considered rural macro and urban macro.
Rural TN FR2 it might not be the case for terrestrial, but for NTN there is. So why not to consider it?



Issue 1-9: Aggressor and victim table
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	Applicable for n257, n258 and n261
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	Applicable for n257, n258 and n261
	Phase 1

	3
	TN with NTN
	NTN UL
	TN DL
	Applicable for n257, n258 and n261
	Phase 1

	4 
	TN with NTN
	TN DL
	NTN UL
	Applicable for n257, n258 and n261
	Phase 1

	5
	TN with NTN
	TN DL
	NTN DL
	FFS
	Phase 2

	6
	TN with NTN
	NTN DL
	TN DL
	FFS
	Phase 2

	7
	TN with NTN
	NTN DL
	TN UL
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	
	

	9
	NTN with NTN
	NTN DL
	NTN DL
	FFS
	

	
	
	NTN UL
	NTN UL
	FFS
	

	NOTE 1: For coexistence between Ka band DL and surrounding TN bands, this need more discussions since currently there are no 3GPP defined TN bands specified.



· Proposals 
· Option 1: Do not consider case 9. 
· Option 2: Agree on case 1,2,3,4 
· Option 3: Further discuss case 5,6,7,8 which are related to NTN DL
· Recommended WF
· Agree on Option 1 & 2. 
For Option 1 & 2
	Company
	Opt.1 (Y/N)
	Opt.2 (Y/N)
	Comments

	Ericsson
	Y
	Y
	But we don’t agree on this phase approach.

	Samsung
	Y
	Y
	

	Hughes/EchoStar
	Cases 1,2,3,4,5 should only be applicable to n258

	Hispasat
	-
	-
	Please remove band applicability, as they will be further discussed (i.e. 1,2,3,4,5 should only apply to N258). If so, scenarios may be agreed.

	THALES
	
	
	It is true that we could downscope to n258.



 For Option 3
	Company
	Comments

	Ericsson
	Yes
As we highlighted in the 1st round, the coexistence study is supposed to be band agnostic so that we don’t have to redo any coex study when introducing a new band covered by the representative frequency used for the coex simulations. 
If NTN DL is not considered, would that mean that the NTN DL part of the Ka-band will not be specified? The NTN Ka-band would only be specified as a UL only band?

	Samsung
	Basic on the conclusion of issue 1-1.



Summary for 2nd round
	
	Status summary 

	Issue 1-1: NTN DL simulation
	Agreements: Consider NTN UL cases first and further discuss NTN DL cases and preferably to conclude on NTN DL cases in next RAN4 meeting. 

	Issue 1-3: Bandwidth of TN & NTN
	GTW Agreement (Oct.18): using option 2 as starting point for initial simulation purpose, other options not precluded. 

	Issue 1-8: TN scenarios
	 GTW Agreement (Oct.18): In initial evaluation stage, focus on Urban macro scenario for TN only; FFS whether Rural macro need to be considered or not.

	Issue 1-9: Aggressor and victim table
	Agreements: N/A 
Candidate options: See Table and Options in Issue 1-9 above
Recommendations for way forward: FFS



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

	R4-2215777
	Samsung
	Proposal 4: Refers to TR38.863 section 6.2.1 to determine the FR2 TN network layout model. In additional, the deployment of Dense Urban micro base station should follow TR38.803.

	R4-2216517
	Ericsson
	Proposal6: For coexistence simulations in the NTN Ka-band, RAN4 should not consider any isolation area in a first step.
Proposal7: Annex 1. 6.2 and Annex 2 



Open issues summary
Sub-topic 2-1
Issue 2-1: Base line
· Proposals
· Option 1: Refers to TR38.863 section 6.2.1 to determine the FR2 TN network layout model and refers to TR 38.863 section 6.3.1 to determine the simulation methodology, but with modifications in following issues. 
· Recommended WF
· Agree on Option 1.

Issue 2-2: TN isolation distance
· Proposals
· Option 1(Ericsson): For coexistence simulations in the NTN Ka-band, RAN4 should not consider any isolation area in a first step.
· Recommended WF
· TBA

Issue 2-3:  Network and UE deployment
· Proposals
· Option 1(Samsung): the deployment of Dense Urban micro base station should follow TR38.803.
· Option 2 (Ericsson): see Annex 2
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Issue 2-1: Base line
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	If isolation area is not needed, FR2 TN network layout model should be further studied.

	Qualcomm
	Option 1

	Nokia, Nokia Shanghai Bell
	Agree with recommended WF.

	ZTE
	Fine with option 1

	THALES
	Sure

	Hughes/EchoStar
	OK

	Samsung
	Option 1

	CATT
	Fine with recommended WF.



Issue 2-2: TN isolation distance
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	More studies are needed.

	Qualcomm
	Need more discussion. VSAT will only support satellite functionality?

	ZTE
	Yes, baseline should be no isolation, further evaluation is needed

	THALES
	All companies seem to have basic understanding that similar FR1 approach should be used. Maybe we should avoid un-necessary discussions.

	Hughes/EchoStar
	Need more discussion. - VSAT uses are directional antennas

	Samsung
	Agree with option 1. Meanwhile, whether the isolation area is valid for protect the TN system, it should be proved. And we think this should be further discussed.

	CATT
	Need more study



Issue 2-3:  Network and UE deployment
	Company
	Comments

	Moderator
	Note that Option 1 and Option 2 are not opposite and can be merged. 

	Ericsson
	Fine with both options but pending on Issue 1-8 conclusion.

	Huawei
	It’s related to the scenario. Issue is too general. More studies are needed.

	ZTE
	Fine with both options.

	THALES
	We should use Urban Macro and Rural Macro if we use similar approach as for TR 38.863.

	Hughes/EchoStar
	Similar to FR1 -  use Urban Macro and Rural Macro 

	Samsung
	Agree with Moderator’s proposal.

	CATT
	Need more discussion on TN scenario.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	N/A
	N/A



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 2-1: Base line
	Tentative agreements: 
As the baseline, TR38.863 section 6.2.1 will be referred to to determine the FR2 TN network layout model and TR 38.863 section 6.3.1 will be referred to to determine the simulation methodology, but with modifications to but not limited to network layout, TN isolation distance, N/W&UE deployment, etc.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 2-2: TN isolation distance
	Tentative agreements: N/A
Candidate options: 
· Option 1: Not to consider isolation area for NTN coexistence study in above 10GHz in a first step.
· Option 2: Consider isolation area for NTN coexistence study in above 10GHz 
Recommendations for 2nd round: Further discuss two options. 

	Issue 2-3:  Network and UE deployment
	Tentative agreements: N/A
Candidate options: Existing options 
Recommendations for 2nd round: Further discuss two options and focus on Annex 2 table. 



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	N/A
	N/A



Discussion on 2nd round
Open issues and view collection
Issue 2-2: TN isolation distance
· Proposals
· Option 1: Not to consider isolation area for NTN coexistence study in above 10GHz in a first step.
· Option 2: Consider isolation area for NTN coexistence study in above 10GHz 
· Recommended WF
· TBA
	Company
	Opt.1 (Y/N)
	Opt.2 (Y/N)
	Comments

	Ericsson
	Y
	N, as a starting point
	This should the assumption to start with and, as we did for FR1, if any isolation is needed, we could introduce it, but not yet at this stage.

	Samsung
	Y
	N
	In the first step of coexistence study should not consider any limitation for the NTN system in order to evaluate the interference situation



Issue 2-3:  Network and UE deployment
· Proposals
· Option 1: Comment on Annex 2. 
· Recommended WF
· TBA
	Company
	Comments

	Moderator
	Some issues are related to this topic, e.g. Issue 3-7. 

	Ericsson
	Ok with the annex

	Samsung
	Ok with the annex



Summary for 2nd round
	Issue 2-2: TN isolation distance
	GTW Agreement (Oct.18): Not to consider isolation area for NTN coexistence study in above 10GHz in a first step.

	Issue 2-3:  Network and UE deployment
	Agreements: N/A
Candidate options: Annex2
Recommendations for way forward: FFS



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

	R4-2215348
	Thales
	Proposal 1: For the coexistence analysis in Ka band, RAN4 to use the following VSAT UE parameters
Table x. VSAT UE Parameters
	VSAT 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



Proposal 2: With respect to VSAT UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-5:
[image: cid:image040.png@01D8CE6D.E85A78B0]

	R4-2215777
	Samsung
	Proposal 5: The proposed set-1 and set-2 satellite parameters for co-existence study are in the Table 2.3-1, 2.3-2 and 2.3-3.
Proposal 6: Propose Table 2.3-4 as the noise figure parameter of NTN system.
Proposal 7: Propose Table 2.3-5 as the UE parameter of NTN system.
Proposal 8: Horizontal boresight and Vertical tilt assumptions of NTN UEs should be discussed and decided by the meeting.
Proposal 9: Propose Table 2.3-6, 2.3-7 and 2.3-8 as the BS parameter of TN system.
Proposal 10: Propose Table 2.3-9 as the ACS and ACLR assumptions of TN system.
Proposal 11: Refers to TR 38.863 to determine the Satellite and UE Antenna and beam forming pattern modelling.
Proposal 12: Propose Table 2.4-1 and 2.4-2 as the antenna pattern assumptions of TN BS and UE.

	R4-2216517
	Ericsson
	Proposal6: For coexistence simulations in the NTN Ka-band, RAN4 should not consider any isolation area in a first step.
Proposal7: Annex 1. 6.2 and Annex 2 

	R4-2216557
	ZTE
	Propose to use the simulation assumption in this contribution as baseline for NTN Ka band coexistence study.



Open issues summary
Sub-topic 3-1
Issue 3-1: Satellite parameter baseline
· Proposals
· Option 1: Refer to Set-1 satellite table in TR 38.821
· Option 2: Refer to Set-1 and Set-2 satellite tables in TR 38.821
· Recommended WF
· TBA

Issue 3-2: NRB configuration per BandWidth size and SCS 
· Proposals
· Option 1(Ericsson): 
	Configuration FR2 Ka-band
	NRB (100MHz BW)

	SCS 120 kHz
	66


· Recommended WF
· TBA

Issue 3-3: Set-1 NTN satellite Noise figure in dB   
· Proposals
· Option 1(Ericsson, Samsung): 
	Satellite
	GEO
	LEO 600
	LEO 1200

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

	G_Rx (dBi)
	58.5
	38.5
	38.5

	NF (dB)
	5.9
	0.9
	0.9


· Recommended WF
· Agree on Option 1

Issue 3-4: Number of active UE (UL)   
· Proposals
· Option 1(Ericsson): 9 UEs and nRBs per UE for GEO and LEO1
· Option 2 (Samsung): FFS
· Recommended WF
· TBA

Issue 3-5: NTN Fixed VSAT UE  
· Proposals
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE)
	Option 2 (Thales)

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

	Polarisation
	Circular
	Circular

	Efficiency
	
	UL 60%, DL 57%

	Rx Antenna gain 
	39.7 dBi 
	39 dBi

	Noise figure
	1.2 dB
	1.2 dB

	Rx Feeder loss
	
	-0.5 dB

	Antenna temperature
	150 K
	40K

	Sky temperature
	
	30 K

	Ground temperature
	
	10

	G/T figure of merit
	
	16.5 (dB/K)

	Rx Feeder loss
	
	-0.5 dB

	Tx transmit power
	2 W (33 dBm)
	2W (3dBW)

	Tx antenna gain
	43.2 dBi
	42.9 dBi

	Output loss
	
	-1.0

	EIRP
	
	44.9 dBm

	
	NOTE:	VSAT terminal characteristics could be implemented with phased array antenna
	



· Recommended WF
· TBA

Issue 3-6: NTN movable VSAT UE  
· Proposals
· Option 1(Ericsson, Samsung):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

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

	Polarisation
	Linear: +/-45°X-pol
	

	Rx Antenna gain 
	TBD dBi per element
	45 dBi

	Antenna temperature
	TBD K
	

	Noise figure
	TBD dB
	

	Tx transmit power
	[TBD W (TBD dBm)]
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain
	TBD dBi per element
	45 dBi


· Option 2 (Thales): With respect to VSAT UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-5:
· [image: cid:image040.png@01D8CE6D.E85A78B0]
· Recommended WF
· TBA

Issue 3-7: Horizontal boresight and Vertical tilt assumptions of NTN UEs 
· Proposals
· Option 1: 
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	FFS
	FFS



· Recommended WF
· TBA

Sub-topic 3-2
Issue 3-8: TN parameters
· Proposals
	
	Option 1(Ericsson)
	Option 2(Samsung)
	Option 3(ZTE)

	
	Urban macro
	Urban macro
	Dense urban
	Urban macro
	Dense urban

	Carrier frequency in GHz
	20 / 30
	20 / 30
	20 / 30
	30
	30

	Size of each nominal channel BW in MHz
	100
	200
	200
	400MHz/200MHz
	400MHz/200MHz

	Transmission bandwidth in MHz
	N/A
	
	
	
	

	Environment
	Deployment scenario related, check Table below
	Urban macro
	Dense urban
	Urban macro
	Dense urban

	Network layout
	19-sites 57 sectors with wrap-around
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	Fixed cluster circle within a macro cell.
	
	

	Inter-site distance in meter
	Deployment scenario related, see Table below
	200m (baseline)
300m (optional)
	
	
	

	Number of micro BSs per macro cell
	
	
	3
Note: 3 cluster circles are in a macro cell. 1 cluster circle has 1 micro BS.
	
	

	Radius of UE dropping within a micro cell
	
	
	< 28.9 m
	
	

	System loading and activity
	See Annex 2
	
	
	
	

	Network location
	See Annex 2
	
	
	
	

	DL subcarrier spacing
	120kHz
	
	
	
	

	UL
	OFDMA
	
	
	
	

	DL power control
	No
	No
	No
	
	

	UL power control
	36.942
	Yes
	Yes
	
	

	Frequency reuse
	1
	
	
	
	

	Number of scheduled UE per cell (DL)
	1
	Same as the number of BS beam
	Same as the number of BS beam
	Same as the number of BS beam
	Same as the number of BS beam

	Number of scheduled UE per cell (UL)
	3
	Same as the number of BS beam
	Same as the number of BS beam
	Same as the number of BS beam
	Same as the number of BS beam

	UE antenna height in meter
	Same as 3D-UMi in TR 36.873
	Same as 3D-UMi in TR 36.873
	Same as 3D-UMi in TR 36.873
	
	

	UE TX power in dBm
	-40 to 23
	-40 to 23
	-40 to 23
	-40 to 22.4
	-40 to 22.4

	UE antenna gain in dBi
	0
	
	
	
	

	Building penetration loss
	In pathloss model, TR 38.901
	
	
	
	

	Cell selection margin in dB
	3
	3
	3
	3
	3

	BS-MS min distance in meters
	35
	35
	3
	
	

	BS noise figure in dB
	5
	11
	11
	11
	11

	UE noise figure in dB
	9
	9
	9
	9
	9

	BS-UE path-loss model
	TR 38.901
	
	
	
	

	Standard deviation of BS-UE log-normal shadow fading in dB
	Deployment scenario related, referring to TR 38.901.
	
	
	
	

	Shadowing correlation
	Inter-cell 0.5
Intra-cell 1
	Between cells: 1.0
Between sites: 0.5
	Between cite: 0.5
	
	

	Link-level performance model
	See 
Throughput-SINR mapping
	
	
	
	

	UE distribution
	Uniform
	Uniform
	Uniform
	
	

	Evaluation metrics
	See 
Throughput loss criteria
	
	
	
	



	
	Option 1(Ericsson)
	Option 2(Samsung)
	Option 3(ZTE)

	
	Urban Macro
	Urban macro
	Dense urban
	Urban macro
	Dense urban

	ISD in meters
	200
	
	
	200
	200

	BS Antenna height in meters
	25
	25
	10
	25
	10

	UE Outdoor/indoor
	100% outdoor
	80% outdoor
20% indoor
	20% outdoor
80% indoor
	100% Outdoor
	100% Outdoor

	UE height in meter
	1.5
	
	
	1.5
	1.5



· Recommended WF
· TBA

Issue 3-9: ACS and ACLR assumptions of TN system
· Proposals
· Option 1:
	
	NR

	BS
	ACLR
	28 dB

	
	ACS
	[23.5/24] dB

	UE 
	ACLR
	17dB

	
	ACS
	22dB



· Recommended WF
· TBA

Sub-topic 3-3
Issue 3-10: Satellite and UE Antenna and beam forming pattern modelling 
· Proposals
· Option 1: Refer to TR 38.863 with Ka parameters in TR 38.821.
· Option 2: TBA
· Recommended WF
· Agree on Option 1 and further check the assumption in 2nd round.

Issue 3-11: TN BS antenna modelling 
· Proposals
· Option 1(Ericsson): 
	
	Macro urban

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.921

	Element gain GE,max (dBi) 
	5.5

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

	Horizontal/vertical front‑to‑back ratio Am (dB)
	30 for both H/V

	Side lobe suppression SLAv (dB)
	30

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
	16 × 8 elements

	Horizontal/Vertical radiating element spacing 
	dh = 0.5 
dv  = 0.5 

	Array Ohmic loss LE (dB) 
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) 
	22

	Base station maximum coverage angle in the horizontal plane (degrees) range
	-60 to 60

	Base station vertical coverage range (degrees) range
	90-105

	Mechanical downtilt (degrees)
	10



· Option 2 (ZTE): 
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	(Mg, Ng, M, N, P) 
	For 30 GHz: (1, 1, 8, 16, 2) Note1,2

	(dv, dh)
	(0.5λ, 0.5λ)

	Note 1:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3:	A 65 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.



· Option 3 (Samsung): 
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	8 dBi

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 8, 16, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	Antenna Downtilt
	10 degree

	Note:	An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions. Boresight direction is horizontal.



· Recommended WF
· TBA

Issue 3-12: TN UE antenna modelling 
· Proposals
· Option 1(Ericsson, ZTE, Samsung): 
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi

	(Mg, Ng, M, N, P) 
	 (1, 1, 2, 2, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.


· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Issue 3-1: Satellite parameter baseline
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	Option 3, others. It’s better to clarify the satellite type. I think phased array antenna is applicable to Ka band satellite. If so, we should study the antenna configuration firstly instead of reusing TR 38.821.

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	We support the Option 1

	THALES
	Set-1 for FR2, as we did Set-1 for FR1. Set-1 (from TR 38.821) corresponds to higher antenna gain and higher sensitivity which is the worst case, compared to satellite Set-2 (from TR 38.821). We had similar discussions for TR 38.863.
We should follow similar process as for FR1 and avoid un-necessary discussions.

	Hughes/EchoStar
	Option 1 is fine

	Samsung
	Set-1 satellite could be the first priority of the coexistence study. But it not means that Set-2 no need to be considered, unless we could prove the interference is same with Set-1 or less then Set-1. However, even its interference is lower then Set-1, how to determine the ACLR should be discussed as well.

	CATT
	Fine with option 1.



Issue 3-2: NRB configuration per BandWidth size and SCS
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	Why don’t we consider 60kHz. I think 200MHz is more general for Ka band.

	Nokia, Nokia Shanghai Bell
	We can be OK with option 1 depending on other discussions.  

	ZTE
	It should depend on the previous channel bandwidth discussions. 

	THALES
	120 kHz is reasonable in FR2. With respect to channel bandwidth we should maybe use worst case (which is 400 MHz).
For FR1 we also considered highest available bandwidth for the respective band configuration.

	CATT
	Same comment as Huawei.



Issue 3-3: Set-1 NTN satellite Noise figure in dB  
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	Option 2, Others. It seems that the NF in Ka band is stricter than FR1. It’s better to clarify the antenna configuration firstly and then we can get the antenna gain, reevaluate G/T.

	ZTE
	Similar concerns as huawei. 

	THALES
	We should follow TR 38.821 for satellite basic assumptions. Basically ok with Option 1 if derived from 38.821.

	Hughes/EchoStar
	Agree with Thales

	Samsung
	Option 1

	CATT
	Same view as Thales.



Issue 3-4: Number of active UE (UL)   
	Company
	Comments

	Ericsson
	Option 1 a priori but could be further discussed, of to keep it FFS as well.

	Huawei
	It’s based on the UL budget. Maybe we don’t need so many UEs in Ka band.

	Qualcomm
	Need more study 

	ZTE
	More study is needed.

	THALES
	Option 1 seems ok as basic assumption.

	Hughes/EchoStar
	Option 2

	Samsung
	Satellite vendors can provide clarifications for the UE and RB parameters for the Ka-band. These assumptions might be different with the S-band.

	CATT
	Need more study



Issue 3-5: NTN Fixed VSAT UE  
	Company
	Comments

	Ericsson
	Option 1 is from TR 38.821, we would like to understand the rationale for the differences in option 2 to agree on it.

	Huawei
	Firstly, we should study the Antenna type and configuration. For Ka band, it’s better to assume phased array antenna. We need to further study the parameters after we have an agreement on Antenna type and configuration.

	ZTE
	Similar comments as Ericsson.

	THALES
	We provided VSAT UE parameters based on the considered harmonized Ka band. Please check THALES paper R4-2215348.

	Hughes/EchoStar
	Need further checking between the two

	Samsung
	Agree with the existing parameters in option1, unless Option 2 can be explained clearly why these assumptions are not same with the TR 38.821 during the Ka-band coexistence study.

	CATT
	Need to further check the value difference between options.



Issue 3-6: NTN movable VSAT UE  
	Company
	Comments

	Ericsson
	The proposed parameters in option 1 are the ones from TR 38.821 (all are TBD) and from the ITU study on ESIM.  We would prefer option 1 then, option 2 would need further discussion.

	Huawei
	Firstly, we should study the Antenna type and configuration. And further check ITU-R recommendation.

	ZTE
	We need to further discuss phase array for VSAT UE similar as in thread 312.

	THALES
	The VSAT UE parameters were not clearly defined in TR 38.821. We provided new assumptions based on the antenna lobes/1st order Bessel assumptions, with respect to considered fc and λ.
Basically all VSAT UE antenna parameters have been adapted from TR 38.821 by considering the following parameters adapted to Ka satellite band: 
· Downlink frequency: 17.7 - 20.2 GHz
· Uplink frequency: 27.5 GHz - 30 GHz
· 60 cm antenna aperture diameter (2*a=60cm)
Please refer to R4-2215348 for details.
For the adjacent band interference, we could actually use Option 2.

	Hughes/EchoStar
	Need further checking but agree with the frequency range proposed by Thales

	Samsung
	Option 2 is one of the typical antenna pattern models from ITU-R. However, it should be noted that there is an issue in the ITU-R discussion: the power normalization is large than 1 by using the S.465 and S.580. This issue should be clarified and confirmed to make sure it would not affect the coexistence study in RAN4. 

	CATT
	Need further check, It seems that option 2 is more straightforward.



Issue 3-7: Horizontal boresight and Vertical tilt assumptions of NTN UEs
	Company
	Comments

	Ericsson
	If we assume such antenna vertical tilt, would that mean we are expecting the satellite is not at nadir point then?

	Huawei
	It should be aligned with satellite beam direction.

	ZTE
	Not in the nadir point for NTN UE? With evelvation angle for it?

	THALES
	Agree with Huawei. FFS

	Samsung
	As a clarification, the values we proposed are ranges for consideration, not a fixed value. 
For the S-band coexistence study, the VSAT UE antenna pattern is Omni antenna pattern. Vertical tilt and horizontal boresight are not necessary to be considered. However, for the Ka-band VSAT UE, Circular (ITU-R S.465 or S.580) and antenna pattern (3GPP multi element antenna pattern) are mentioned to be used. Therefore, vertical tilt and horizontal boresight are needed. 
For the GEO satellite:
· fixed VSAT UE antenna would be fixed in one direction point (fix vertical and horizontal degrees) to the sky. 
· Movable VSAT UE beam direction or antenna direction are changing during the movement of the UE. But in this scenario, GEO satellite very far away from the earth, and it is possible to simply the direction as fixed. 
For the LEO satellite:
· The lower a satellite's altitude, the higher its speed is. VSAT UE antenna should trace the satellite in order to maintain the connection with satellite. VSAT UE will reconnect with next suitable satellite, until current connection satellite leaves the lowest connection degree.
Therefore, during the coexistence study, VSAT UE vertical and horizontal degrees should be assumed by some methods, e.g. randomly generated with some limit, move with the satellite tracking (modelling the satellite movement), or determine some fixed value, 30 degree, 45 degree etc.
More details are needed to be discussed. 



Issue 3-8: TN parameters
	Company
	Comments

	Ericsson
	Many parameters are common to all proposals. Our initial thinking is that all TN UEs are outdoor to align with FR1 assumptions. We might not want to run simulations with the optional ISD (300m). The channel BW would need further discussion and alignment. 

	Huawei
	For FR2 TN UE, does we only assume handheld UE? Or we can consider other UE type?

	Qualcomm
	To follow the parameters defined in TR38803 for TN

	ZTE
	The same understanding as Qualcomm

	THALES
	Actually, proposals do not seem too different. Fine to use TR 38.803.
We could also combine Option 2 for instance with higher BW configuration (400 MHz).
However, we think is better to consider Urban Macro and Rural Macro as we did for FR1. Please see R4-2215352: 
Proposal 3: Leveraging the work in FR1, RAN4 shall focus on Ka-band coexistence analysis using urban and rural macro scenarios.


	Hughes/EchoStar
	We believe it is handheld UE for TN FR2

	Samsung
	We are OK to only consider outdoor UE. And we share the same view with Huawei that other UE types may be considered as well. 

	CATT
	TN scenario needs to be agreed firstly.



Issue 3-9: ACS and ACLR assumptions of TN system
	Company
	Comments

	Moderator
	Which BS ACS value do you prefer? 

	Ericsson
	TN BS ACS should be 24 dBi to align with NR TS, right?

	Nokia, Nokia Shanghai Bell
	We have a preference to align with TN ACS of 24 dB. 

	ZTE
	It should be 24dBc which is round up from 23.5dB.

	THALES
	Fine with the assumptions. Also, 0.5 dB for ACS BS is not a huge difference.. In any case, we should be aligned with NR TS values.

	Samsung
	Fine to use 24dB

	CATT
	Same comment as Thales.



Issue 3-10: Satellite and UE Antenna and beam forming pattern modelling
	Company
	Comments

	Ericsson
	UE Antenna is also depending on issues 3-5 and 3-6

	Huawei
	Option 2. Phased array antenna pattern  modelling should be considered.

	ZTE
	Fine with recommended WF.

	THALES
	Fine with the WF and assumptions. 
However, please also note that adaptations have been made with respect to Tx and Rx frequency bands with respect to VSAT UE parameters.

	Samsung
	Fine with the WF.



Issue 3-11: TN BS antenna modelling
	Company
	Comments

	Moderator
	No big differences except the Horizontal 3dB /vertical 3dB  (90 or 65) and the consideration of 10 degree down tilt. 

	Ericsson
	Option 1: the parameters are normalized and aligned with the latest agreed antenna model for 6GHz. We don’t think other parameters are normalized.

	Huawei
	We’d like to know the rational on different beam width.

	Qualcomm
	To reuse the antenna modelling specified in TR38803

	ZTE
	The same understanding as Qualcomm

	THALES
	We should reuse TR 38.803 assumptions.

	Samsung
	Reuse TR38.803 with the missed antenna assumption 10degree down-tilt.

	CATT
	Support to follow TR38803. 



Issue 3-12: TN UE antenna modelling
	Company
	Comments

	Qualcomm
	Agree with option 1 which reuses the antenna modelling specified in TR38803

	ZTE
	Agree with option 1

	THALES
	We should reuse TR 38.803 assumptions.

	Samsung
	Agree with option 1

	CATT
	Agree with option 1



CRs/TPs comments collection
	CR/TP number
	Comments collection

	N/A
	N/A



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 3-1: Satellite parameter baseline
	Tentative agreements: 
· Set 1 satellite table from TR 38.821 can be used as baseline.
· Await the conclusion of discussion on AAS antenna in [140]
Candidate options: N/A
Recommendations for 2nd round: Further discuss AAS antenna matter. 

	Issue 3-2: NRB configuration per BandWidth size and SCS
	Tentative agreements: Await relative discussion in [312]
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-3: Set-1 NTN satellite Noise figure in dB
	Tentative agreements: 
· Option 1 (derived from TR 38.821) as baseline. 
· Further discuss the matter after the antenna configuration is settle.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-4: Number of active UE (UL)
	Tentative agreements: N/A
Candidate options: 
· Option 1: 9 UEs and nRBs per UE for GEO and LEO1
· Option 2: FFS
Recommendations for 2nd round: Further discuss other values. Satellite operators and vendors are encouraged to provide a number.  

	Issue 3-5: NTN Fixed VSAT UE
	Tentative agreements: N/A
Candidate options: 
· Existing options 
Recommendations for 2nd round: Further discuss two options. 

	Issue 3-6: NTN movable VSAT UE
	Tentative agreements: N/A
Candidate options: 
· Existing options 
Recommendations for 2nd round: Further discuss two options.

	Issue 3-7: Horizontal boresight and Vertical tilt assumptions of NTN UEs
	Tentative agreements: N/A
Candidate options: 
· Existing Option 1
Recommendations for 2nd round: Further discuss this matter in connection with Issue 2-3.

	Issue 3-8: TN parameters
	Tentative agreements: Follow parameters defined in TR 38.803 with modifications.
· 100% outdoor 
Candidate options: 
· BW to be further confirmed in Issue 1-3
· Scenarios to be further confirmed in Issue 1-8
Recommendations for 2nd round: N/A

	Issue 3-9: ACS and ACLR assumptions of TN system.
	Tentative agreements: 
	
	NR

	BS
	ACLR
	28 dB

	
	ACS
	24dB

	UE 
	ACLR
	17dB

	
	ACS
	22dB



Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-10: Satellite and UE Antenna and beam forming pattern modelling
	Tentative agreements: Await result of other issues. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 3-11: TN BS antenna modelling
	Tentative agreements: Follow TR 38.803 assumption with possible modification. 
Candidate options: 
Issue 3-11-1
Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree)
· Option1: 65
· Option2: 90
Issue 3-11-2
Antenna Downtilt
· Option1: 10 degree
· Option2: Others
Recommendations for 2nd round: Further discuss candidate options

	Issue 3-12: TN UE antenna modelling
	Tentative agreements: Option 1 from TR 38.803. 
Candidate options: N/A
Recommendations for 2nd round: N/A



CRs/TPs 
	CR/TP number
	CRs/TPs Status update recommendation  

	N/A
	N/A



Discussion on 2nd round
Open issues and view collection
Issue 3-4: Number of active UE (UL)
· Proposals
· [bookmark: _GoBack]Option 1: 9 UEs and nRBs per UE for GEO and LEO
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments

	Moderator
	nRBs in Option 1 needs to be figured out. 

	Ericsson
	In the 1st round, the majority of companies would prefer further study this, we are ok to come back in next meeting then. 



Issue 3-5: NTN Fixed VSAT UE
· Proposals
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE)
	Option 2 (Thales)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter
	[2] with 60 cm equivalent aperture diameter adapted for Ka-band


	Polarisation
	Circular
	Circular

	Efficiency
	
	UL 60%, DL 57%

	Rx Antenna gain 
	39.7 dBi 
	39 dBi

	Noise figure
	1.2 dB
	1.2 dB

	Rx Feeder loss
	
	-0.5 dB

	Antenna temperature
	150 K
	40K

	Sky temperature
	
	30 K

	Ground temperature
	
	10

	G/T figure of merit
	
	16.5 (dB/K)

	Rx Feeder loss
	
	-0.5 dB

	Tx transmit power
	2 W (33 dBm)
	2W (3dBW)

	Tx antenna gain
	43.2 dBi
	42.9 dBi

	Output loss
	
	-1.0

	EIRP
	
	44.9 dBm

	
	NOTE:	VSAT terminal characteristics could be implemented with phased array antenna
	



· Recommended WF
· TBA
	Company
	Comments

	Samsung
	Option 2 needs more clarification to explain the different with option 1.

	THALES
	Option 2 considers a higher band range, and therefore less antenna gain. Is more realistic considering the provided ranges. Please see THALES proposal.



Issue 3-6: NTN movable VSAT UE
· Proposals
· Option 1(Ericsson, Samsung):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

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

	Polarisation
	Linear: +/-45°X-pol
	

	Rx Antenna gain 
	TBD dBi per element
	45 dBi

	Antenna temperature
	TBD K
	

	Noise figure
	TBD dB
	

	Tx transmit power
	[TBD W (TBD dBm)]
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain
	TBD dBi per element
	45 dBi


· Option 2 (Thales): With respect to VSAT UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-5:
[image: cid:image040.png@01D8CE6D.E85A78B0]
· Recommended WF
· TBA
	Company
	Comments

	Moderator
	Answers to questions in 1st round (copied below) are encouraged. 
Q: Option 2 is one of the typical antenna pattern models from ITU-R. However, it should be noted that there is an issue in the ITU-R discussion: the power normalization is large than 1 by using the S.465 and S.580. This issue should be clarified and confirmed to make sure it would not affect the coexistence study in RAN4.

	Ericsson
	From the other thread, fixed and mobile VSAT will have same technical characteristics. If so, they should have same parameters. 
But what’s still remain unclear is if VSAT could have an antenna array (as proposed also in TR 38.821…). If so, we need to simulate this case as well.

	Samsung
	Option 1. Option 2 can be further discussed once the question can be answered

	Hughes/EchoStar
	Fixed and Mobile VSAT should have similar characteristics, the difference can be the antennas 

	Hispasat
	Antenna implementation should not be considered as a parameter, as both Movable and Fixed VSAT may be implemented by both technologies, and also both Movable and Fixed VSAT may have similar characteristics. That’s way the proposal in the parallel thread is to start with a common UE type.
Note. VSAT is just a “de facto” terminology while ESIM is a type of service (implemented by “movable VSATs”, proposal is to unify as Movable/Fixed NTN UE/terminal.

	THALES
	Both VSAT or ESIM can be steerable, and both can use parabolic antennas or phased array.
Therefore, it should not be too much differentiation. Same parameters could be therefore considered for both cases in the coexistence analysis.



Issue 3-7: Horizontal boresight and Vertical tilt assumptions of NTN UEs
· Proposals
· Option 1: 
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	FFS
	FFS



· Recommended WF
· TBA
	Company
	Comments

	Moderator
	Please refer to the clarification on this parameter made in 1st round. 

	Ericsson
	Thanks to Samsung for the clarification, it sounds relevant but that would need further consideration. We propose to come back in next meeting. 

	Samsung
	To highlight the issue again, if the antenna pattern of VSAT UE is not Omni antenna pattern, its need vertical and horizontal angles to do simulation. Otherwise, there antenna gain cannot be calculated. Therefore, the modelling of the Antenna vertical tilt and Antenna horizontal boresight are necessary for the coexistence study.



Issue 3-11: TN BS antenna modelling
Issue 3-11-1 Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree)
· Proposals
· Option1: 65
· Option2: 90
· Recommended WF
· TBA
	Company
	Opt.1 (Y/N)
	Opt.2 (Y/N)
	Comments

	Moderator
	
	
	Question in 1st round: 
We’d like to know the rational on different beam width.

	Ericsson
	N
	Y
	This is aligned with TR 38.921, which is the latest model agreed by RAN4.

	Samsung
	Y
	Y
	



Issue 3-11-2 Antenna Downtilt
· Proposals
· Option1: 10 degree
· Option2: other values
· Recommended WF
· TBA
	Company
	Opt.1 (Y/N)
	Opt.2 (Y/N)
	Comments

	Ericsson
	Y
	N
	

	Samsung
	Y
	N
	Option 1 is the common assumption for the TN BS antenna down-tilt.



Summary for 2nd round
	
	Status summary 

	Issue 3-4: Number of active UE (UL)
	Agreements: N/A
Recommendations for way forward: FFS

	Issue 3-5: NTN Fixed VSAT UE
	Agreements: N/A
Recommendations for way forward: FFS, as well as UE height

	Issue 3-6: NTN movable VSAT UE
	Agreements: N/A
Recommendations for way forward: FFS, as well as UE height

	Issue 3-7: Horizontal boresight and Vertical tilt assumptions of NTN UEs
	Agreements: N/A
Recommendations for way forward: FFS

	Issue 3-11: TN BS antenna modelling
	GTW Agreement (Oct.18): follow TR 38.803 assumption as baseline with possible modifications on the parameters listed in issue 3-11-1/3-11-2.

	Issue 3-11-1 Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree)
	Agreements: N/A
Candidate options: 
· Option1: 65
· Option2: 90
Recommendations for way forward: FFS

	Issue 3-11-2 Maximum directional gain of an antenna element GE,max
	Agreements: N/A
Candidate options: 
· Option1: 5.5 dBi
· Option2: 8 dBi


	Issue 3-11-3 Antenna Downtilt
	GTW Agreement (Oct.18): 10 degree as starting point for intial simulation purpose, other options not precluded



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

	R4-2215348
	Thales
	Proposal 3: With respect to link budget analysis for Ka band, RAN4 to use explained methodology from TR 38.821, TR 38.811.

	R4-2215777
	Samsung
	Proposal 13: Refers to TR38.803 section 5.2.6 to determine ACLR and ACS modelling.
Proposal 14: Refers to TR38.863 section 6.2.5 and TR38.811 section 6.6 to determine the propagation model.
Proposal 15: Refers to TR38.863 section 6.2.6 to determine the transmission power control model.
Proposal 16: Refers to TR38.863 section 6.2.7 to determine the reveived power model.
Proposal 17: Refers to TR38.863 section 6.2.8 to determine the Performance metric.
Proposal 18: Refers to TR38.863 section 6.2.9 to determine throughput to SNR mapping.

	R4-2216517
	Ericsson
	Proposal7: Adopt the assumptions in Annexes 1 and 2 for the coexistence simulations in NTN Ka-band.



Open issues summary
Sub-topic 4-1
Issue 4-1: ACIR modelling
· Proposals
· Option 1 (Ericsson, ZTE): ACIR modelling for TN and NTN co-existence study referring to clause 5.1.1.4.1 and 5.1.1.4.2 in TR 36.942 is used as baseline.
· Option 2 (Samsung): Refers to TR38.803 section 5.2.6 to determine ACLR and ACS modelling.
· Recommended WF
· TBA

Issue 4-2: Propagation model baseline
· Proposals
· Option 1: Refers to TR 38.863 Clause 6.2.5.1, 6.2.5.2 and 6.2.5.3
· Recommended WF
· TBA

Issue 4-3:  Additional losses between NTN SAN and UE
· Proposals
· Option 1(Ericsson): Following losses should be considered
	Atmospheric absorption
	

Figure 6 of ITU‑R P.676 (XX) shows the corresponding zenith attenuation  for frequencies between 1 and 350 GHz. For an elevation angle α, the corresponding attenuation  is given by:
	[image: ]

	Rain and cloud attenuation
	For system-level simulations, the baseline is to consider clear sky conditions only. No rain and cloud attenuation should then be considered.

	Scintillation
	The ionospheric scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Ionosphere propagation shall only be considered for frequencies below 6 GHz. This is not applicable then for coexistence system simulations for the NTN Ka-band.
The tropospheric scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Tropospheric propagation shall only be considered for frequencies above 6 GHz. 
Table 6.6.6.2.1-1 from TR 38.821 could be used as starting point.



· Recommended WF
· TBA

Issue 4-4:  Propagation model between NTN UE and TN UE
· Proposals
· Option 1(ZTE): Propagation model between NTN UE and TN UE should reference to the following propagation model,
	- UE-to-UE: Umi (h_BS=1.5 m ~ 22.5 m) 
	  + penetration loss see TR 38.803
· Recommended WF
· TBA

Issue 4-5:  TN UL TPC
· Proposals
· Option 1: For uplink scenario, TPC model specified in Section 9.1 TR 36.942[8] is applied for TN with following parameters.


where: 
-	Pmax = 23dBm, 
-	Rmin = TBD dB, 
-	CLx-ile and γ are set as following:
-	CLx-ile = 88 + 10*log10 (200/X) + 11 – Y, where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1For uplink scenario, 
· Recommended WF
· Option 1

Issue 4-7:  NTN and TN DL TPC
· Proposals
· Option 1: Not applied 
· Recommended WF
· Option 1

Issue 4-8:  Received power model
· Proposals
· Option 1: Refers to TR38.863 section 6.2.7 to determine the reveived power model. 
· Recommended WF
· Option 1

Issue 4-9:  Performance metric
· Proposals
· Option 1: 
· For TN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· For NTN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· Recommended WF
· Option 1

Issue 4-10:  Throughput ~ SNR mapping
· Proposals
· Option 1(Samsung): Refer to TR38.863 section 6.2.9 to determine throughput to SNR mapping. 
· Option 2(Ericsson):
	Adopt Section 5.2.7 of TR 38.803 as the SINR-Throughput performance metrics, but , SNIRMIN, and SNIRMAX need to be further studied and decided for NR NTN.
[Parameters below can be a starting point for α, SNIRMIN, and SNIRMAX, but other options are not precluded.
	Parameter
	DL
	UL
	Notes

	[bookmark: OLE_LINK7]α, attenuation
	[0.6]
	[0.4]
	Represents implementation losses

	SNIRMIN, dB
	[-10]
	[-10]
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SNIRMAX, dB
	[30]
	[22]
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL)


It’s infeasible to achieve 30dB/22dB DL/UL maximum SNIR for NR NTN, so the following parameters need to be further studied and RAN4 need to check them with RAN1.]


· Option 3(ZTE): 
	The following equations approximate the throughput over a channel with a given SNIR, when using link adaptation:
[image: ]
Where:	
S(SNIR)	Shannon bound, S(SNIR) =log2(1+SNIR) [bps/Hz]
		Attenuation factor, representing implementation losses
SNIRMIN  	Minimum SNIR of the code set, dB
SNIRMAX 	Maximum SNIR of the code set, dB
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The parameters α, SNIRMIN and SNIRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 2 represent a baseline case, which assumes: 
· 1:1 antenna configurations
· AWGN channel model 
· Link Adaptation (see table 2 for details of the highest and lowest rate codes)
· No HARQ
Table 2: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α
	0.6 
	0.4 
	Represents implementation losses 

	SNIRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SNIRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 






· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Issue 4-1: ACIR modelling
	Company
	Comments

	Ericsson
	Option 2 would also be ok.

	Huawei
	OK with option 2.

	Qualcomm
	OK with option 2

	Nokia, Nokia Shanghai Bell
	We are fine with option 2.

	ZTE
	Okay with option 2.

	THALES
	Option 2 is fine. In any case, now companies have all similar understanding.

	Hughes/EchoStar
	OK with option 2

	Samsung
	OK with option 2

	CATT
	OK with option 2, since TR38.803 is for NR TN coexistence.



Issue 4-2: Propagation model baseline 
	Company
	Comments

	Huawei
	Ka band TN propagation should consider TR 38.803.

	ZTE
	Okay for it, however the details could be further checked in TR38.821 and 38.811 in case of any difference between 2GHz and Ka-band.

	THALES
	Agree with both Huawei and ZTE.

	Samsung
	Agree to further check the propagation model.

	CATT
	OK


 
Issue 4-3:  Additional losses between NTN SAN and UE 
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	It seems that we didn’t consider this in FR1.

	ZTE
	FFS, we need to double check it and come back to 2nd round.

	THALES
	We propose to follow similar process as for FR1. Is ok to neglect what is possible to neglect.

	Hughes/EchoStar
	Leverage work done in FR1

	Samsung
	Option 1

	CATT
	Agree with Thales.



Issue 4-4:  Propagation model between NTN UE and TN UE
	Company
	Comments

	Ericsson
	Why should we use Umi here? Further clarification would be needed.

	Huawei
	If scenario is Macro, Umi is not reasonable.

	Qualcomm
	Dual slope model is the typical PL model for UE-UE

	ZTE
	Just as clarified by Qualcomm which is for ue to ue propagation model.

	THALES
	Macro only, see FR1 approach.

	Hughes/EchoStar
	Leverage FR1

	Samsung
	Agree with Qualcomm and ZTE. If the VSAT UE is a lower antenna (10m to 1.5m height), UMi is more suitable the UMa. Cause the  is 10m in the TR 38.901, and this value would 25m for UMa. 

	CATT
	We are fine to define Propagation model between NTN UE and TN UE.  



Issue 4-5:  TN UL TPC
	Company
	Comments

	Ericsson
	Option 1

	Qualcomm
	Option 1

	ZTE
	Option 1

	THALES
	Ok for TN UE.

	Samsung
	Option 1

	CATT
	Option 1



Issue 4-7:  NTN and TN DL TPC
	Company
	Comments

	Ericsson
	Option 1

	Qualcomm
	Option 1

	ZTE
	Option 1

	THALES
	Ok for Option 1

	Samsung
	Option 1

	CATT
	Option 1



Issue 4-8:  Received power model
	Company
	Comments

	Ericsson
	Option 1

	ZTE
	Option 1

	THALES
	Ok for Option 1

	Samsung
	Option 1

	CATT
	OK



Issue 4-9:  Performance metric
	Company
	Comments

	Ericsson
	Option 1

	Qualcomm
	Option 1

	ZTE
	Option 1

	THALES
	Usual process, ok for Option 1.

	Samsung
	Option 1

	CATT
	OK



Issue 4-10:  Throughput ~ SNR mapping
	Company
	Comments

	Moderator
	

	Ericsson
	All options are similar, right?

	Qualcomm
	Option 2

	ZTE
	Option 1 and option 2 should be same.

	THALES
	Ok as basic assumptions

	Samsung
	Option 1

	CATT
	Fine with all the options.  Unless specifically stated, reference to TR 38.863 is preferable.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	N/A
	N/A



Summary for 1st round 
Open issues 
	
	Status summary 

	Issue 4-1: ACIR modelling
	Tentative agreements: Refers to TR38.803 section 5.2.6 to determine ACLR and ACS modelling.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-2: Propagation model baseline
	Tentative agreements: Refers to TR 38.863 Clause 6.2.5.1, 6.2.5.2 and 6.2.5.3 as baseline and further check TR38.821 and 38.811 in case of any difference between 2GHz and Ka-band.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-3:  Additional losses between NTN SAN and UE
	GTW Agreement (Oct.18): Option 1.

	Issue 4-4:  Propagation model between NTN UE and TN UE
	Tentative agreements: N/A
Candidate options: Existing options
Recommendations for 2nd round: Further discuss Option 1.

	Issue 4-5:  TN UL TPC
	Tentative agreements: Option 1
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-7:  NTN and TN DL TPC
	Tentative agreements: Not applied
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-8:  Received power model
	Tentative agreements: Refers to TR38.863 section 6.2.7 to determine the reveived power model.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-9:  Performance metric
	Tentative agreements: 
For TN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
For NTN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-10:  Throughput ~ SNR mapping
	Tentative agreements: Refer to TR38.863 section 6.2.9 to determine throughput to SNR mapping.
Candidate options: N/A
Recommendations for 2nd round: N/A


 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	N/A
	N/A



Discussion on 2nd round
Open issues and view collection
Issue 4-3:  Additional losses between NTN SAN and UE
· Proposals
· Option 1(Ericsson): Following losses should be considered
	Atmospheric absorption
	

Figure 6 of ITU‑R P.676 (XX) shows the corresponding zenith attenuation  for frequencies between 1 and 350 GHz. For an elevation angle α, the corresponding attenuation  is given by:
	[image: ]

	Rain and cloud attenuation
	For system-level simulations, the baseline is to consider clear sky conditions only. No rain and cloud attenuation should then be considered.

	Scintillation
	The ionospheric scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Ionosphere propagation shall only be considered for frequencies below 6 GHz. This is not applicable then for coexistence system simulations for the NTN Ka-band.
The tropospheric scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Tropospheric propagation shall only be considered for frequencies above 6 GHz. 
Table 6.6.6.2.1-1 from TR 38.821 could be used as starting point.



· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Our proposal is based on TR 38.811, same approach as for FR1 then.
The considered frequencies are different (FR1:2GHz vs FR2:20/30GHz) which also means some losses can’t be neglectable anymore (again, please TR 38.811…). We encourage companies to better study this.

	Samsung
	Option 1



Issue 4-4:  Propagation model between NTN UE and TN UE
· Proposals
· Option 1(ZTE): Propagation model between NTN UE and TN UE should reference to the following propagation model,
	- UE-to-UE: Umi (h_BS=1.5 m ~ 22.5 m) 
	  + penetration loss see TR 38.803
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	With the explanations given in the 1st round, ok with option 1.

	Samsung
	Option 1

	THALES
	Depends if UMi or UMa for coexistence cases, not clear which one is more realistic.



Summary for 2nd round 
	
	Status summary 

	Issue 4-3:  Additional losses between NTN SAN and UE
	Agreements: Option 1

	Issue 4-4:  Propagation model between NTN UE and TN UE
	Agreements: N/A 
Candidate options: 
· Option 1: Propagation model between NTN UE and TN UE should reference to the following propagation model,
	- UE-to-UE: Umi (h_BS=1.5 m ~ 22.5 m) 
	  + penetration loss see TR 38.803
Recommendations for way forward: FFS




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

	R4-2217468
	WF on [313] NR_NTN_enh_Part2
	Samsung
	

	R4-2217469
	Simulation assumptions for NTN co-existence in bands above 10GHz
	Samsung
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	N/A
	
	
	
	
	



2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217468
	
	Way forward on [313] NR_NTN_enh_Part2
	Samsung
	Agreeable
	

	R4-2217469
	
	Simulation assumptions for NTN co-existence study in bands above 10GHz
	Samsung
	Agreeable
	




Annex 1 TDOC list
A total of 5 TDOCs have been received for this agenda and listed as below.
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2215348
	VSAT UE Characteristics and Initial Simulation Parameters
	THALES
	discussion
	Discussion
	6.22.2
	available

	R4-2215352
	Discussion on Ka-band NTN-TN NR adjacent band coexistence scenarios
	THALES, Lockheed Martin, Hispasat, Intelsat, Magister Solutions Ltd, Satellite Applications Catapult, ESA, Avanti, Hughes/EchoStar, Inmarsat, Eutelsat, Sateliot
	discussion
	Discussion
	6.22.2
	available

	R4-2215777
	Simulation assumptions for above 10GHz NTN co-existence study 
	Samsung Electronics Nordic AB
	discussion
	Decision
	6.22.2
	available

	R4-2216517
	NTN enhancement -  coex simulations: scenarios and assumptions
	Ericsson
	other
	Approval
	6.22.2
	available

	R4-2216557
	Discussion on coexistence evaluation for NTN in Ka-band
	ZTE Corporation
	other
	Approval
	6.22.2
	available





Annex 2 Issue 2-3 Option 2 of consideration of Network and UE deployment
Moderator’s Note: Case 1 to 6 are identical with the deployment for S-Band study, except the removal of the Note in Case 6. Case 7 & 8 are newly proposed. 
	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
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2 Rec. ITU-R S.465-5

1.2 coordination studies and interference assessment between systems in the fixed-satellite
service:
2 that subject to Notes 4 and 5. the following reference radiation patterns should be adopted

for angles between the direction considered and the axis of the main beam at least for frequencies in
the range 2-30 GHz:

G =32-25logg dBi for @min < @ < 48°
= -10 dBi for 48° < ¢ < 180°

where @y,;; = 1° or 100 A/D degrees, whichever is the greater.
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