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Introduction
This summary document captures issues related to NR-NTN coexistence aspects. It contains a summary of the contributions under Agenda Item 8.13.2 at TSG-RAN WG4 #101-e, together with identified key open issues, and recommends topics/questions to be handled via email discussions. The goal of this document is also to provide recommendations on prioritization of discussion and whether any issues should be postponed.
A total of 21 TDOCs have been received for this agenda (See Annex 2) and 6 topics are listed as below to cover proposals and contents in these documents as appropriate. 
· Topic #1: Coexistence scenarios
· Topic #2: Network layout model & methodology
· Topic #3: Other simulation assumptions
· Topic #4: Co-existence results
· Topic #5: HAPS coexistence scenarios and results
· Topic #6: Work on TR 38.863
To progress the discussion, it is proposed that the meeting could:
· in 1st round: focus on Topic #1, 2 3, 5 and 6 to finalize scenarios and assumptions of NTN, HAPS and TN systems; agree on the template table(s) summarize co-ex ACIR results in TR 38.863; get tentative agreement on the work split of TR 38.863; further more agree on whether a LS to RAN2 under Topic #3 is needed and then assign the editor if needed;
· in 2nd round: elaborate co-existence study results; summarize co-ex results once the template table is agreed in 1st round; develop and approve the LS to RAN2 if agreed.
Topic #1: Co-existence scenarios
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118145
	Qualcomm Incorporated
	Proposal 3: To exclude Urban scenarios from case 1, case 2 and case 6 because if the NTN UE is in Urban environment the required performance couldn’t be achieved. 
Observation 1: Coexistence in case 1, i.e., TN DL to NTN DL, is challenging in urban scenario. This is due to the NTN DL being much weaker than TN DL.
Observation 2: In case 2, the coexistence could be feasible between TN and NTN in UL. However, in this scenario, for the GEO and LEO 1200 cases, we observed that cell edge UEs are out of coverage since the UL SINR is less than -10 dB at 5% CDF. 
Observation 6: In case 6, the coexistence should be feasible between TN in DL and NTN in UL in Rural only. However, NTN cell edge UEs are out of coverage for the GEO case since the UL SINR is less than -10 dB at 5% CDF.
· Case 1. TN DL to NTN DL 
· Case 2. TN UL to NTN UL
· Case 3. NTN DL to TN DL
· Case 4. NTN UL to TN UL
· Case 5. NTN UL to TN DL
· Case 6. TN DL to NTN UL 

	R4-2118715
	Huawei, HiSilicon
	Proposal 1: To deprioritize the GEO scenario when RAN4 study the ACLR and ACS requirements for satellite node and UE for satellite communication.
Observation 1: For TN-NTN adjacent coexistence scenario, RAN4 don’t need to consider the ACIR since the ACLR and ACS requirements for terrestrial network have been specified. The ACLR and ACS requirements for satellite node and UE can be considered directly.
Observation 2: Rural Marco – LEO (scenario case3) can be considered as the worst scenario when RAN4 specify the ACLR requirements for Satellite Node.

	R4-2119203
	ZTE Corporation
	Proposal 1: For Case 5, if NTN service is provided in adjacent channel of TN service and with cross link interference, NTN service should be provided with with certain geographical area separation than TN service.

	R4-2119294
	Hughes/EchoStar, Thales
	Observation 1: There are no satellite services that use bands which are adjacent to the NTN S-band.
Observation 2: The operation (and hence coexistence) of different NTNs in the NTN S-band is governed by bi-lateral agreements between the satellite operators on the basis of regulatory guidelines.
Proposal 1: In view of the above observations provided herein, the coexistence between adjacent satellite networks is governed by the ITU-RR as well as agreements between the satellite operators on the basis of regulatory guidelines. The process for co-existence among systems, is subject to a formal process dictated by the ITU Radio Regulations (ITU-RR).  
Observation 3: The requirements for how GEO and LEO “may co-exist under [the] ITU framework” are detailed in ITU Radio Regulations (ITU-RR).
Observation 4: The coexistence between different satellite networks operating in different orbits and channels is governed ITU-RR and as well as agreements between the satellite operators on the basis of regulatory guidelines and and resolutions.
Proposal 2: In view of the above observations provided herein, the coexistence between different satellite networks operating in different orbits and channels is governed by the ITU-RR as well as agreements between the satellite operators on the basis of regulatory guidelines and resolutions. 
Proposal 3: NTN-NTN coexistence analysis is not needed in 3GPP since the satellite UE and satellite node requirements will be assumed for the ITU process in determining NTN-NTN coexistence. Therefore, 3GPP should defer to the ITU regulatory process in a manner similar to that by which satellite operators and their Administrations are required to abide. These include amongst others, Article 9, 11 and 22 of the ITU-RR.
Proposal 4: If required, 3GPP may send a LS to ITU-RR with regards to further clarification on the ITU regulatory process pertaining to satellite coordination.

	R4-2119300
	Hughes/EchoStar, Thales
	Proposal 1: RAN4 should consider MEO scenarios for informative purposes.
Proposal 6: If calibration results for NTN MEO show equivalent (or lower) SINR and CL as for NTN LEO@1200 and NTN GEO, RAN4 should not consider performing NTN MEO coexistence analysis for deriving NTN requirements.
Proposal 7: RAN4 should consider only (Phase 0) calibration for MEO and not perform any coexistence analysis (Phase 1 and Phase 2) if calibration results show that MEO constellation requirement are within those of LEO and GEO.

	R4-2119552
	MediaTek Inc.
	Observation: 
· No scenario where NTN UL interference to TN UL would lead to a required ACIR of >30dB
· In the urban scenario, we observe that the required ACIR to overcome TN DL to NTN UE interference would be 40-50dB (red in Table 2). The impact of this is that the NTN DL reception would not be guaranteed in the presence of TN DL in the adjacent channel.
· AAS antennas have a lower impact to the NTN system compared to non-AAS antennas

	  R4-2119554
	THALES 
	NTN-NTN coexistence simulations for Phase 2 work are not clear.
Proposal 1. RAN4 should remove NTN-NTN coexistence for LEO-LEO, LEO-GEO and GEO-GEO scenarios in S-band and update the coexistence scenarios accordingly
Proposal 2. RAN4 can use the NTN-NTN coexistence required time for improving NTN-TN coexistence analysis (Phase 1), which seems to be most important.
Observation 1. If NTN-NTN coexistence analysis are to be performed, unclear how many satellites are being used (e.g. one satellite and/or multiple satellites).
Observation 2. If NTN-NTN coexistence analysis are to be performed, unclear what NTN BW(s) shall be used in S-Band for the NTN system(s).
Observation 3. If NTN-NTN coexistence analysis are to be performed, unclear which FRF shall be used.
Observation 4. If NTN-NTN coexistence analysis are to be performed, unclear which satellite architecture shall be used, and how filtering is applied on a set of beams.
Observation 5. If NTN-NTN coexistence analysis are to be performed, unclear how many and which beams are used for coexistence simulations.
Proposal 3. For all these reasons, NTN-NTN coexistence simulations for Phase 2 work are not clear. RAN4 should remove the NTN-NTN co-existence within the identified band.
Proposal 4. The coexistence between different satellite networks operating in different orbits and channels is governed ITU-RR as well as agreements between satellite operators on the basis of regulatory guidelines and resolutions. Therefore, again, it does not make sense to consider this coexistence analysis.



Open issues summary
Sub-topic 1-1
For reference: The aggressor and victim combination list agreed in RAN4 100e is as below. 
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1
	TN with NTN
	TN DL
	NTN DL
	
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	
	Phase 1

	3
	TN with NTN
	NTN DL
	TN DL
	
	Phase 1

	4
	TN with NTN
	NTN UL
	TN UL
	
	Phase 1

	5
	TN with NTN
	NTN UL
	TN DL
	Applicable for satellite operating in S band, e.g. coexistence with Band 34 TDD. 
	Phase 1

	6
	TN with NTN
	TN DL
	NTN UL
	Applicable for satellite operating in S band, e.g. coexistence with Band 34 TDD. 
	Phase 1

	7
	NTN with NTN
	NTN DL
	NTN DL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2

	
	
	NTN UL
	NTN UL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 
HAPS-HAPS
	Phase 2



Issue 1-1: Case 5 cross link study
· Proposals
· Option 1(ZTE): Do not consider Case 5 given the results provided.
· Recommended WF
· TBA

 Issue 1-2: Urban scenario
· Proposals
· Option 1(Qualcomm): Remove Urban scenario in all cases.
Note: MediaTek’s study observes that NTN DL reception would not be guaranteed in the presence of TN DL in the adjacent channel in Urban scenario.
· Recommended WF
· TBA

Issue 1-3: NTN-NTN scenario
· Proposals
· Option 1(Hughes/EchoStar, Thales): NTN-NTN coexistence analysis is not needed in 3GPP since the satellite UE and satellite node requirements will be assumed for the ITU process in determining NTN-NTN coexistence.
· Recommended WF
· TBA

Issue 1-4: GEO scenario
· Proposals
· Option 1(Huawei): To deprioritize the GEO scenario when RAN4 study the ACLR and ACS requirements for satellite node and UE for satellite communication.
· Recommended WF
· TBA

Issue 1-5: MEO scenario
· Proposals
· Option 1(Hughes/EchoStar, Thales): Consider MEO scenarios for informative purposes.
· Recommended WF
· Postpone the discussion to await conclusions in RAN1 and RAN2.

Companies views’ collection for 1st round 
Open issues 
[Moderator’s note: please fill in the tables in Section 1.2. These tables will be moved to this section later.]
Issue 1-1: Case 5 cross link study
	Company
	Agree with Option 1 or not?
	Comments

	Samsung
	Agree
	We support options to down scope this heavily loaded work especially when it is proved by numerical analysis.

	Ericsson
	To be further discussed
	If I’m correct, ZTE’s conclusion is that in case 5, NTN and TN will not coexist and the only solution to limit interference is to consider a geographical separation. But what is ZTE’s intention then? How to capture this?

	Nokia
	
	Similar comment as Ericsson. How can TN be protected if no requirements are given for this scenario.

	Moderator
	
	To Ericsson, my interpretation of ZTE’s proposal is that the only solution is to consider a geo-separation which implicates simulation for ACIR/ACLR/ACS is not needed. Anyhow, I will leave further clarification to ZTE.

	Hughes/EchoStar
	agree
	

	Intelsat
	Agree
	

	ZTE
	
	This case 5 is quite similar as WIFI UL interfering UTRA/LTE/NR in DL in past, usually we define very tight OOBB requirement as -15dB CBW.  
For NTN UE UL interfering TN UE DL, if NTN UE and TN UE coexist in the adjacent channel, then some geographical separation is needed to protect UE receiver in the adjacent channel, how to capture this information, this might be one issue, we really don’t expect this will happen from TN perspective.
If NTN UE and TN UE coexist with some freq separation, then this freq offset should be close to freq offset of UE oobb requirements.

	CATT
	To be further discussed
	Similar comments as Ericsson. We need to know how to ensure the co-existence if happened in some region.

	Qualcomm
	Agree
	We have simulated case 5. From our simulation results, case 5 is not the critical scenario and the coexistence between NTN in UL and TN in DL should be feasible for all satellites.

	Inmarsat
	Agree
	

	MediaTek
	Agree
	From our simulations we saw no issue.

	THALES
	To be further discussed
	In this case, why not to remove also scenario/case 6 both with scenario/case 5? We discussed about these scenarios during many meetings, and even if we tried to de-scope some of the scenarios (as our contributions may show), the companies’ agreeing today disagreed few meetings back.
This decision should have been taken many meetings ago, before we decided to provide Phase 1 results in this meeting. Therefore, removing now (after 5 meeting) Scenario 5 does not seem acceptable. 
Please note that we already provided results in R4-2120628 and R4-2119557.
To ZTE: do you intend to remove NTN-NTN after NTN-NTN results will be provided?



Issue 1-2: Urban scenario
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	Disagree as currently formulated
	We can’t just removed cases without clear statement.
If urban cases are removed, then we should clearly mention NTN operation are not possible in urban macro scenarios, coexistence could not be guaranteed.

	Nokia
	
	We are fine to down-scope but if the scenario is not studied it shall be clear that it is not supported by 3GPP specification.

	Hughes/EchoStar
	agree
	Include the rational why it is not needed

	Intelsat
	Agree
	

	ZTE
	Disagree
	Similar comments Ericsson

	CATT
	Partly agree
	We agree it is difficult to co-exist between NTN and TN in Urban scenario. FFS on how to clearly mention the scenario in the specification.

	Qualcomm
	Pending on other issue, i.e., issue 2-3
	Per our simulation results, the interference from TN to NTN is very high which leads to a very stringent ACIR requirements over 50dB in some cases. UE could not achieve such high ACS. But we noticed that this conclusion also depends on the TN cell edge definition, i.e., issue 2-3. We might need further check the results with the conclusion on issue 2-3.

	Huawei
	
	At least, when we specify ACLR requirements for satellite, urban scenario is not the worst scenario. 

	MediaTek
	Disagree as a consequence of the comments above
	We provided some results that also showed that NTN performance cannot be guaranteed if there is an urban TN nearby, and this purely means that NTN operation near to a TN urban cluster may be best effort. We see no need to restrict where NTN can be operated, even best effort, so would not like to remove them if that is the consequence.

	THALES
	Why now?
To be further discussed
	Same comment as previous.
Please note that we already provided results in R4-2120628 and R4-2119557. 
Therefore, there is no clear justification why to remove urban.



Issue 1-3: NTN-NTN scenario
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	
	It would be good, as Hughes proposed, to send a LS to ITU to clarify this and get more detailed explanations. It’s still not very clear if agreements between satellite operators are always sufficient.  After further investigations, we noticed FCC has specified specific rules based on time sharing when such agreements are not sufficient.

	Nokia
	
	Further, clarification is needed on this topic.

	Hughes/EchoStar
	agree
	For NTN-NTN within the band, 3GPP does not need to specify the work and coordination that takes place under ITU administration and jurisdiction for satellite. There is nothing to hide here as the ITU process has long been in existence (regardless of air-interface or technology) and all satellite operators are required to conform.
The Way Forward should be to de-scope any NTN-NTN co-existence work within the band.

	Intelsat
	Agree
	

	CATT
	
	I am not sure it’s correct to leave NTN-NTN requirement totally to ITU. Do we need to give some minimum requirement as done for TN?

	Qualcomm
	
	Regarding the NTN-NTN co-ex scenario, per our understanding, the scenario is two satellite networks deploy on the same S-band but use the adjacent spectrum, As explained in R4-2119554, this scenario is governed by bi-lateral agreements between the satellite operators. Can companies explain more on what does “bi-lateral agreement” mean? Does it mean it would not happen that two satellite networks deploy at the same area? 

	Inmarsat
	Agree
	As far as we are concerned, Articles 9 and 11 of the ITU-RR cover this process, and it works today, so it’s questionable at best for 3GPP to debate its applicability to NTN.
If any company doesn’t believe this is sufficient, they should explain why and what aspects are not sufficient.  If we think an LS to ITU is the best option, then so be it.
Furthermore, in regards to the FCC stop-gap measures, these are designed as a last resort safety measure, with the assumption that the main ITU processes stand. They are there in case something happens, they are not the as-usual operation, so there’s already multiple layers of “redundancy”.
Companies keep complaining about RAN4 overload and scope creep, but this must be false if we keep wasting months of discussions and valuable TUs in discussing this stuff. 
TUs should be used in a better way than debating established ITU-RR processes.

	Omnispace
	Agree
	

	THALES
	Agree
	This proposal to remove NTN-NTN comes from a few meetings back (with the reasons mentioned in our contributions), and no simulations have been yet provided.

Therefore, is ok to remove this simulation scenario.

We should better focus on NTN-TN (see remaining scenarios and missing simulations).



Issue 1-4: GEO scenario
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	Disagree
	From the various companies’ results, it’s not clear if GEO is a less stringent scenario and could be de-prioritized. 

	Nokia
	Disagree
	We think that the current scenarios shall be studied. 

	Hughes/EchoStar
	partial
	Need more information

	Intelsat
	Disagree
	

	ZTE
	Disagree
	

	CATT
	
	In some cases, GEO case does not have throughput.

	Qualcomm
	Disagree
	GEO should be considered.

	Huawei
	
	I still wonder if it’s the real scenario to communicate between GEO and 23dBm UE. It seems it’s very difficult to receive the UL signal for satellite.
Besides, based on our simulation results from most companies, GEO is a less stringent scenario when we specify ACLR for satellite at least.

	Inmarsat
	Disagree
	Unclear on which grounds we are deprioritizing this scenario. 

	THALES
	Disagree
	It depends on the resource allocation, and many other factors.



Issue 1-5: MEO scenario
	Company
	Agree with W/F or not?
	Comments

	Samsung
	Agree
	Agree to wait RAN1 and RAN2 to provide some references first, and then we decide if we have enough resources and references to conduct study for MEO.

	Ericsson
	Disagree
	That would require more analysis. It might be easy to add MEO as Hughes is suggesting but I think we have already enough to finalize Rel-17 with current scope. 

	Nokia
	Disagree
	It is too late to add more scenarios and if we are to be realistic, it seems, we are struggling completing what is already included in the WI.

	Hughes/EchoStar
	agree
	This was to provide early information to RAN4

	Intelsat
	Agree
	

	ZTE
	Agree
	

	CATT
	
	What’s the purpose if just for information? It will not impact on-going work anyway.

	Qualcomm
	Agree
	MEO would not be the worst case.

	Huawei
	
	When we specify the requirements, both GEO and LEO are considered. I think the requirements can cover MEO scenario

	THALES
	Agree
	Is only information to RAN4.
It can be easily proved that the MEO configuration is in-between GEO & LEO@1200. So is in the scope of the current work. 



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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: Case 5 cross link study
	6 companies support not to consider Case 5; 4 request further discussion
Tentative agreements: N/A
Candidate options:
Option 1: Do not consider Case 5
Option 2: Keep Case 5
Recommendations for 2nd round:
Further discuss 2 options in 2nd round

	Issue 1-2: Urban scenario
	Diverse views have been expressed and no agreements can be made upon whether Urban scenario can be removed in all cases. 
Tentative agreements: N/A
Candidate options:
Option 1: Remove Urban scenario from all cases with a proper wording of the rationale in TR 38.863. 
Option 2: Keep Urban scenario
Recommendations for 2nd round:
Further discuss 2 options in 2nd round. If no agreements can be made in 2nd round, keep Urban scenario. 

	Issue 1-3: NTN-NTN scenario
	5 companies agree to remove NTN-NTN scenario; 4 request further discussion. 
Tentative agreements: N/A
Candidate options:
Option 1: Do not consider NTN-NTN scenario for co-existence study 
Option 2: Keep NTN-NTN scenario
Recommendations for 2nd round:
Further discuss Option 1 in 2nd round. If no agreements can be made in 2nd round, keep NTN-NTN scenario. 

	Issue 1-4: GEO scenario
	7 companies disagree to deprioritize GEO scenarios when developing ACLR and ACS requirements for satellite node and UE; 1 requests more information; 2 have concerns on throughput issue. 
Tentative agreements: Keep GEO scenario
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 1-5: MEO scenario
	5 companies agree to await conclusions in RAN1 and RAN2; 2 disagree. And there’s a view that MEO can be covered by current study.
Tentative agreements: The contribution is for information only so no further discussion on MEO this time. 
Candidate options: N/A
Recommendations for 2nd round: N/A



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


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

	R4-2118145
	Qualcomm Incorporated
	Proposal 2: To not use wrap-around in TN as mentioned in Table 2.3-5 in [1] because the assumption is to place the NTN UE in the out of coverage area of TN. With wrap-around, that is not granted.  
Proposal 4: To not consider lower elevation angles in case 3 as mentioned in Annex 2 in [1]. Since the lower the elevation angle, the lower the interference from NTN to TN UE in DL. The 90 degrees can be considered as the worst-case scenario for case 3 and it already shows low ACIR requirements. 
Proposal 5: To further investigate lower elevation angles for case 6 since this represents the worst-case scenario.
Observation 7: Lower elevation angles for GEO - e.g., 45 degrees - will tighten the ACIR requirements of about 7 dB. Therefore, coexistence between TN in DL and NTN in UL might be challenging even in Rural scenarios.

	R4-2118162
	Ericsson
	It was notably agreed that, when looking at coexistence between TN and NTN, the NTN UEs shall be deployed at the edge of TN clusters. This was triggered by the preliminary observations of coexistence simulations’ results, showing it would be very difficult to coexist between TN and NTN UEs with the assumption that NTN UEs are in the coverage of TN.
In that context, it has been clarified that, when a UE (TN and NTN capable) would detect TN coverage, such UE should prioritize connection to TN and not to NTN, NTN should always been considered as a NR enabler in place where there is no TN coverage.
This is a key assumption as it will influence the outcomes of the coexistence studies between NTN and TN. This should be shared with RAN2 so that RAN2 could optimize UE connection management to both TN and NTN.
Proposal: RAN4 to send an LS to RAN2 to inform about the assumption on NTN UE location in the scope of NTN coexistence with TN studies.

	R4-2119202
	ZTE Corporation
	Proposal 2: to adopt the simulation methodology to calculate the interference from TN to NTN UL in Case 2 and Case 6;
Step 1: to drop NTN UE per beamprint randomly;
Step 2: to drop N of 57 sites per beamprint randomly which should be larger than the active TN cluster where the number of active TN clusters is calculated as following:


Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:


Step 4: to calculate the total ACI from all beams (e.g. M=7 ) for NTN:


Proposal 3: to consider the active TN cells from all NTN beams for the ACI evaluation from TN to NTN UL in Case 2 and Case 6; 
Observation: GEO with the central beam center elevation angle target as 45 degree might received more adjacent channel interference from upper side beams or grating lobes of aggressive TN BSs in DL

	R4-2119546
	Thales
	Proposal 7. RAN4 should specify a more precise definition of TN cell edge UE for TN-NTN coexistence analysis.
Proposal 8. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 5 dB SINR.
Proposal 9. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 0 dB SINR.

	R4-2119552
	MediaTek Inc.
	Proposal: There is no interference impact to from NTN to TN that would require any restriction on where NTN can be operated.



Open issues summary
Sub-topic 2-1
Issue 2-1: TN wrap-around layout
· Proposals
· Option 1: To not use wrap-around in TN
· Recommended WF
· TBA

Issue 2-2: TN deployment in Case 2 and 6
· Proposals
· Option 1: Adopt the simulation methodology to calculate the interference from TN to NTN UL in Case 2 and Case 6. Consider the active TN cells from all NTN beams for the ACI evaluation from TN to NTN UL.
· Step 1: to drop NTN UE per beamprint randomly;
· Step 2: to drop N of 57 sites per beamprint randomly which should be larger than the active TN cluster where the number of active TN clusters is calculated as following:


· Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:


· Step 4: to calculate the total ACI from all beams (e.g. M=7 ) for NTN:


· Recommended WF
· TBA

Issue 2-3: TN cell edge definition
· Proposals
· Option 1: RAN4 should specify a more precise definition of TN cell edge UE for TN-NTN coexistence analysis. And the criteria could be based on the SINR of TN signal received by NTN UE. 
· Option 2: If Option 1 is acceptable SINR threshold could be 
- Option 2a: 0dB 
- Option 2b: 5dB
- Option 2c: other values
· Recommended WF
· TBA

Issue 2-4: Satellite elevation angle
· Proposals
· Option 1: To not consider lower elevation angles in Case 3. The 90 degrees can be considered as the worst-case scenario for case 3 and it already shows low ACIR requirements.
· Option 2: To further investigate lower elevation angles for Case 6 since this represents the worst-case scenario.
· Recommended WF
· TBA

Sub-topic 2-2
Issue 2-5: LS to RAN2 
· Proposals
· Option 1(Ericsson): RAN4 to send an LS to RAN2 to inform about the assumption that in the context of NTN coexistence with TN studies, when a UE (TN and NTN capable) would detect TN coverage, such UE should prioritize connection to TN and not to NTN, NTN should always been considered as a NR enabler in place where there is no TN coverage.
· Option 2(MediaTek): There is no interference impact to from NTN to TN that would require any restriction on where NTN can be operated. 
· Recommended WF
· Discuss whether Option 1 can be agreed and take actions in 2nd round as appropriate. 

Companies views’ collection for 1st round 
Open issues 
[Moderator’s note: please fill in the tables in Section 2.2. These tables will be moved to this section later.]
Issue 2-1: TN wrap-around layout
	Company
	Agree with Option 1 or not?
	Comments

	Samsung
	Not agree
	The wrap-around of TN was used to derive the SINR for victim TN. We believe it’s useful to have it in studies.
We understand the concern from Qualcomm, and we think this may be solved by providing further clarifications as follows:
· The NTN UE(s) shall be dropped at the edge of the “central 19 TN cells (cluster)”.
· We only evaluate the TN stations in the “central 19 TN cells (cluster)”, but not evaluate the TN stations in ‘wrap-around TN cells’.
By doing so, these wrap-around TN cells are only mirrored stations, and generated to calculate TN SINRs only. And they will not affect the NTN UE, and also will not be treated as interfered TN stations. 

	Ericsson
	Disagree
	The motivation for not using warp around is “To not use wrap-around in TN as mentioned in Table 2.3-5 in [1] because the assumption is to place the NTN UE in the out of coverage area of TN”.
But this is not the assumption, the assumption is to place NTN UEs at TN cluster edge, this could be done even with wrap around, right?

	ZTE
	Disagree
	

	Qualcomm
	
	To Ericsson, the assumption is to deploy NTN UE in the edge of TN network, if we use wrap-around, the victim UE (NTN UE) could still receive the TN interference from warp-around TN cells. That is not the real TN cell edge. 
To Samsung, thanks for comments and clarifications. Your suggestions look good to us.

	Hughes/EchoStar
	
	We would like to agree with the comments made by Qualcomm both to Ericsson and to Samsung.

	Inmarsat
	Agree
	We tend to agree with Qualcomm’s comment. I am not sure we will need a wrap around in any case given the large number of TN cells in an NTN cell.

	THALES
	Not agree
	We agree with Samsung.
With respect to cell edge, maybe we just need a more clear definition with respect to what the edge is (e.g. below 0 or below 5dB TN SINR can be considered as cell edge), but this does not go against the current assumptions.

See also R4-2119546:
Proposal 7. RAN4 should specify a more precise definition of TN cell edge UE for TN-NTN coexistence analysis.
Proposal 8. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 5 dB SINR.
Proposal 9. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 0 dB SINR.



Issue 2-2: TN deployment in Case 2 and 6
	Company
	Agree with Option 1 or not?
	Comments

	Samsung
	Agree
	Given the massive number of TN cells and stations to be considered in one NTN beam-print, and the relatively small differences in incoming angles of these TN interferences, we believe this scaling factor of P_TotalPerBeam,j is an acceptable and implementable approach. 

	Ericsson
	Disagree
	Why considering the area as criteria? Won’t it be easier to just consider a percentage of the total interference?

	ZTE
	
	If we simulate all TN network and UEs across total beamprint especially for GEO case with large beamprint size, it’s always running out of memory, it’s easy for us to simulate this case.

	Qualcomm
	Agree
	The proposal can help to simplify the simulation otherwise the larger number of TN cells will lead to very low simulation efficiency.

	Huawei
	
	How can we define the active factor? The area of 57 sites and per beam can be calculated by ISD and footprint. It’s better to study this formula.

	Hughes/EchoStar
	Agree
	We would like to agree with the comments made by both Samsung and Qualcomm.


	Inmarsat
	Agree
	

	MediaTek
	Agree
	Can help to simplify the simulation.

	THALES
	To be further discussed
	We might agree, but we need to understand why this modification.
The scenario 6 gives higher requirements (as opposed to the other scenarios), while for scenario 2 there are no visible effects. 
Observation 2: Scenario 2. Link budget from omnidirectional UE to the satellite is very modest, and with TN power control and limitations to the number of scheduled users the TN UEs do not pose a threat to the satellite UL. However, a great number of non-power controlled UEs under a large satellite beam could theoretically cause noticeable interference.
Observation 6: Scenario 6. The antenna directivity for TN gNBs is not low enough, and with high transmission power (and depending on the density of gNBs/number of gNBs in a beam) the TN gNBs will interfere with adjacent channel NTN UL transmissions with a low link budget. This situation is very particular, for a specific scenario, for a specific KPI, and the resulted requirement can be considered as for the worst case scenario. On the other hand, this could be a requirement integrated for an identified specific class of satellite access node, if further needed.



Issue 2-3: TN cell edge definition
	Company
	Agree with Option 1 or not?
	Which sub-option of Option 2 do you support? 
	Comments

	Samsung
	
	
	We support the UE can be capable of accessing both TN and NTN networks, and the NTN UE can have exactly same parameters as TN UE, as what the meeting had assumed so far. 
But this does not mean that we had agreed to consider the hand-over feature for UEs between NTN and TN cells in co-ex study. 
Having this assumptions/considerations to be proposed and agreed at this stage of the agenda is difficult. And at least, we have not had this function implemented in our simulator for the NTN UE to check its SNR from a near TN cell. 
We’d like to point out this may delay the results and eventually delay the agenda. But we are open to hear what others would say.

	Ericsson
	Disagree
	Disagree
	It could be difficult to define cell edge based on SINR. Why not just using ISD and placing the NTN UE at a corresponding distance to the BS?

	ZTE
	
	
	Similar comments Ericsson and this will just further complicated the simulation platform again and again.

	Qualcomm 
	Agree
	Option 2c
SINR (SNR) = -6dB
	A clarification question, shouldn’t it be SNR rather SINR? Because there should be no co-channel interference at TN cell edges.
In RAN2, it has already agreed NTN UE can prioritize TN over NTN.
· RAN2#114-e, 19th May – 27th May 2021, e-meeting
· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS.

With above agreements, RRC will configure a higher priority for TN spectrum. That means even if NTN cell signal is better than TN cell’s, UE will connect to TN cell in case UE detect TN signal. So it is beneficial to have a precise definition of TN cell edge for UE for TN-NTN which is the real deployment scenario for NTN. Per RRM discussion. The criteria of detect the signal is SSB Es/Iot >= -6dB. Hence in the simulation, we can assume SINR (SNR)=-6dB as the criteria of TN cell edge.
To Ericsson, if deploy NTN UE at the boundaries of TN cell per ISD, with the principle of high priority with TN, these NTN Ues should access TN network.

	Huawei
	
	
	We can consider a simpler method.

	Hughes/EchoStar
	Agree
	
	Similarly, we support Samsung’s stance that the UE shall be capable of accessing both TN and NTN networks, and the NTN UE can have exactly same parameters as TN UE, as assumed so far. We would also support Huawei’s position that simpler method should be considered.

	MediaTek
	Partially agree
	
	We agree in general that the TN cell edge definition needs more clarification

	THALES
	Agree
	Option 2a or 2b
	NTN UE are capable of accessing both TN and NTN networks, this is very important for a complete satellite integration with 5G NR.
For reasons related to QoS, an NTN UE will always connect to TN if better signal from TN. 
For this reason, it should be some QoS threshold defined for TN as minimal (quality) condition for NTN UE to be connected to TN network. Defining an SINR threshold for TN is very reasonable to define the edge where an NTN UE may become TN UE.
How do you define cell edge otherwise? Is the limit for which you can still connect with the network, and you are not out-of-coverage. RAN4 can define such a parameter for simulation purposes only.



Issue 2-4: Satellite elevation angle
	Company
	Agree with Option 1 or not?
	Agree with Option 2 or not?
	Comments

	Samsung
	Agree
	
	We support options to down scope this heavily loaded work especially when it is proved by numerical analysis.

	Ericsson
	Disagree 
	Agree
	Option 1: There was no results motivating this proposal. As we explained in our past contributions (e.g. R4-2110119) we expect a lower elevation angle for satellite would be a worst case scenario for TN BS.

	ZTE
	
	Agree
	It’s better to align with ITU-R study assumption if necessary.

	Qualcomm
	Agree
	Agree
	For option 1, the 90 degrees can be considered as the worst-case scenario for case 3 since the interference from NTN DL is the most serious due to low pathloss.

	Huawei
	Agree
	
	We support Samsung. For lower elevation angles, the antenna gain for satellite also have some loss and the distance between TN and NTN is larger than 90 degrees.

	Hughes/EchoStar
	Neutral
	Neutral
	We would like to support the consensus.

	MediaTek
	Agree
	Agree
	

	THALES
	Depends on how low
Moreover, simulation results for scenario 3 do not indicate any problems.
	Depends on how low
Further requires discussion
	Scenario 6 is indeed the worst case (only in terms of ACS) and only for LEO@1200 (for rural case, and for a single KPI). So is very specific, and only for a given set of KPI (please check results in R4-2120628 and R4-2119557)
However, choosing a lower elevation angle will also impact the received interference, and therefore scenario is not necessary the worst case, on the contrary (the interference is also decreasing, since distance increasing).
We should therefore stick to TR 38.821 parameters and previous decisions.



Issue 2-5: LS to RAN2 
	Company
	Agree with Option 1 or not?
	Comments

	Moderator
	
	Observation: 
Option 1 is based on the analysis of interference from TN to NTN
Option 2 is based on the analysis of interference from NTN to TN. 

	Samsung
	
	Option 1: We suggest to have the co-ex study in a simple way.  We drop the NTN UE at the TN cell edge as we agreed, and to conclude the required ACIR and then derive ACLR and ACS for NTN satellite and NTN UE. 
Delivering such results has nothing to do of whether the NTN UE is capable of detecting TN coverage or not. 
It should be noted that this capability is a completely new and important assumption for co-ex study, it will impact many implementations and geographical relationship of NTN and TN networks. We should be very cautious to have it aboard with a late notice.
Option 2: We can wait until we receive more co-ex results to draw any conclusion.

	Ericsson
	Agree with option 1
Disagree with option 2
	Disagree with option 2 as currently formulated.
First, we need to agree on the conclusion on coexistence. 
Then, this is too general statement, that would lead to confusion (the taken assumptions should at least be mentioned).

	ZTE
	
	Based on our understanding, this is already RAN2 assumption to prioritize TN connection. 

	Qualcomm 
	
	For option 1, as we commented, RAN2 has already agreed NTN UE can prioritize TN over NTN which is kind of in line with RAN4’s assumptions.
· RAN2#114-e, 19th May – 27th May 2021, e-meeting
· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS.
Not sure whether RAN4 needs to send the LS to inform RAN2 on the assumptions.
Can’t understand option 2. There is interference from NTN to TN but the interference is not critical.

	Huawei
	Comments on option 1
	The statement “Ues will never be connected to NTN when they are located inside a TN cell” is too absolute. UE may suffer from a bad signal quality in a TN cell and can access NTN network. For the priority, it’s related to RAN2 work. Since RAN4’s assumption for co-existence study is not a hard limitation, more discussion is needed before considering it as a reference for RAN2.

	Hughes/EchoStar
	Agree with option 1
Disagree with option 2
	We would like to echo the comments made by Ericsson.

	MediaTek
	Option 1 and 2 are not mutually exclusive. 
Agree Option 2.
	For Option 1, not sure what RAN2 would do with this info, although the first part seems to align with understanding. For the 2nd part: NTN should always been considered as a NR enabler in place where there is no TN coverage. – this general sentence seems unnecessary.
For Option 2, re Qualcomm comment, the text “that would need any restriction” meant that the interference observed is lower than the acceptable interference limits for coexistence studies normally (5%). 
@Ericsson, please see our simulations in our document.

	THALES
	Disagree with Option 1
Agree with comments from Option 2 if the purpose is to claim that NTN does not impact the TN in adjacent band.
Option 1 and Option 2 are not complementary
	Our simulations clearly show that:
1) NTN SINR is quite low compared with TN;
2) NTN is not an aggressor, but it might be a victim (is the case of Scenario 6) ;
3) TN is not a victim in any of the operational scenarios;

In all the scenarios that have been considered, NTN is not affecting TN.
Moreover, for QoS reasons, a UE will always connect to TN if signal is better than NTN. Then, why to send an LS to RAN2? 
Moreover, RAN2 might not provide an answer. Actually, as you know, network selection algorithms are upon operator decision/criteria, not in the scope of RAN2. 
Moreover, in RAN2 it has already agreed NTN UE can prioritize TN over NTN.
· RAN2#114-e, 19th May – 27th May 2021, e-meeting
· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS.

For all these reasons, it does not makes sense to send an LS to RAN2. RAN4 can define a quality threshold below which communication is no longer possible (as for out-of-coverage) or severely degraded (as for cell edge). This can be used for simulation purpose only, for the coexistence simulations.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 2-1: TN wrap-around layout
	4 companies disagree with Option 1 not to use wrap-around in TN; 1 agrees. A solution has been provided and got supports.
Tentative agreements: N/A
Candidate options:
Option 1: Further clarification on TN wrap-around layout as following
· The NTN UE(s) shall be dropped at the edge of the “central 19 TN cells (cluster)”.
· Only the TN stations in the “central 19 TN cells (cluster)”, but not the TN stations in ‘wrap-around TN cells’ are to be evaluated. 
Recommendations for 2nd round:
Further discuss Option 1.

	Issue 2-2: TN deployment in Case 2 and 6
	6 companies agree with Option 1; 2 disagree; 1 request further discussion.
Tentative agreements: N/A
Candidate options:
Option 1: Adopt the simulation methodology to calculate the interference from TN to NTN UL in Case 2 and Case 6. Consider the active TN cells from all NTN beams for the ACI evaluation from TN to NTN UL.
Step 1: to drop NTN UE per beamprint randomly;
Step 2: to drop N of 57 sites per beamprint randomly which should be larger than the active TN cluster where the number of active TN clusters is calculated as following:


 Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:


 Step 4: to calculate the total ACI from all beams (e.g. M=7 ) for NTN:


Recommendations for 2nd round:
Further discuss Option 1. 

	Issue 2-3: TN cell edge definition
	4 companies agree with Option 1; 4 disagree with Option 1. It is also proposed to consider a simpler method. 
It should be noted that RAN 2 has already agreed NTN UE can prioritize TN over NTN.
Tentative agreements: N/A
Candidate options:
Option 1: RAN4 should specify a more precise definition of TN cell edge UE for TN-NTN coexistence analysis. 
Option 2: Based on Option 1, the criteria could be based on the SINR of TN signal received by NTN UE. Companies are encouraged to provide the recommended SINR value, e.g. -6dB, 0dB, 5dB etc. 
Option 3: Any other simpler method? 
Recommendations for 2nd round:
Further discuss Option 1, 2 and 3 in 2nd round

	Issue 2-4: Satellite elevation angle
	Option 1: 5 companies support Option 1 and 2 do not support. 
Option 2: 4 companies support Option 2 and 2 do not support. 1 requests further discussion.  
Tentative agreements: 
Not to consider lower elevation angles in Case 3. The 90 degrees can be considered as the worst-case scenario for case 3.
Further investigate lower elevation angles for Case 6 since this represents the worst-case scenario. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 2-5: LS to RAN2
	Option 1: 2 companies support sending LS to RAN2 and 5 do not support.
It should be noted that RAN 2 has already agreed NTN UE can prioritize TN over NTN.
Option 2: No agreements can be made. 
Clarification from moderator: the original purpose to put Option 2 here is to provide complementary information. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Tentative agreements: Do not send the LS to RAN2 
Candidate options: N/A
Recommendations for 2nd round: N/A

	New Issue 2-6 TN cell deployment in Case 4 
	During discussion of Topic #6, one issue has been raised w.r.t which TN cell shall be considered for Case 4 study.
Tentative agreements: N/A 
Candidate options:
Option 1: All active TN clusters which has the NTN UE(s) at its edge.
Option 2: Only the TN clusters hosting NTN UE(s)
Recommendations for 2nd round:
Further discussion Option 1 and 2.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: Other simulation assumptions
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117777
	Samsung
	Proposal 1: to clarify the UL ACIR model when NTN UE and NR UE are transmitting in asymmetrical bandwidth. For victim UE1 in this scenario 4, NTN UL interfering TN UL, we need to use 
ACIR = 39.94 + X – FACIR instead of 30 + X – FACIR, 
where FACIR = 10 × LOG10(BWvictim/BWAggressor). 
And for scenario 2, use similar principle to derive ACIR for victim UE1.
Observation 1: the TN NR system parameters may need improvement, at least for non-AAS case. The current parameter set results in no throughput @5% for non-AAS BS antenna cases. However, the SINR loss shows the NTN UL interference to non-AAS antenna is similar to the impact results of AAS antenna. So, the overall results can be acceptable.

	R4-2118145
	Qualcomm Incorporated
	Proposal 1: To use atmospheric loss and scintillation loss in the coexistence between TN and NTN and vice versa because it is an important assumption for NTN channel model.

	R4-2119202
	ZTE Corporation
	Proposal 1: propose the corresponding recommendations in Table 1 for the selection between set 1 and set 2 if down selection of simulation cases is necessary from companies’ view.
Table 1. Preliminary comparison between set 1 and set 2 satellite parameters
	
	Set 1
	Set 2
	Recommendation

	Case 1:
TN DL interfering NTN DL
	

	NTN DL SINR in Set 2 is expected to be less than that in Set 1 due to smaller antenna aperture, therefore it’s more sensitive to TN DL ACI.
	Set 2

	Case 2:
TN UL interfering NTN UL
	

	NTN UL SINR in Set 2 is expected to be less than that in Set 1 due to smaller antenna aperture, therefore it’s more sensitive to TN UL ACI.
	Set 2

	Case 3:
NTN DL interfering TN DL
	NTNDL ACI in set 1 is expected to be higher than that in set 2, therefore it’s more reasonable to have s
	

	Set 1

	Case 4:
NTN UL interfering TN UL
	No much difference between Set 1 and Set 2 since NTN UE is most likely to be transmitting with maximum output power in both Set 1 and Set 2
	Set 1/2

	Case 5:
NTN UL interfering TN DL
	No much difference between Set 1 and Set 2 since NTN UE is most likely to be transmitting with maximum output power in both Set 1 and Set 2
	Set 1/2

	Case 6:
TN DL interfering NTN UL

	

	NTN UL SINR in Set 2 is expected to be less than that in Set 1 due to smaller antenna aperture, therefore it’s more sensitive to TN DL ACI.
	Set 2



Proposal 4: to consider the effective ACLR and ACS models proposed in section 2.3 for further coexistence study between NTN UL and NR UL;
[image: ]
Interference from NR UL to NTN UL: 
•	ACLR_e = ACLR – 10*log10( 2#PRB per NTN UE/105#PRB)
•	ACS_e = ACS
[image: ]
Interference from NTN UL to NR UL: 
•	ACLR_e = ACLR – 10*log10(105/18)+10*log10(105/35)
•	ACS_e = ACS

	R4-2119546
	Thales
	Proposal 1. Replace “50 m” with “50 km” for LEO-600 satellite beam diameter, in the Table 2.3-2 Set-1 satellite parameters for co-existence study in R4-2115750
Proposal 2. Replace “106” with “51” for the SCS 30 kHz configuration with 20 MHz BW, in the in the Table 2.3-1 NRB configuration per BandWidth size and SCS in R4-2115750
Proposal 3. Delete coexistence figure with n41 (which is no longer required because scenarios have been removed in RAN4#100-e):
Proposal 4. Add a new coexistence figure for NTN-NTN (in case the NTN-NTN coexistence scenarios are still required/agreed):
[image: ]
Figure A.3: S-band NTN-NTN adjacent band coexistence scenarios
Proposal 5. Use TN ACS UE value of 27 dB for 20 MHz channel BW for FR1 coexistence analysis.
Proposal 6. Use TN ACLR UE value of 30 dB for FR1 coexistence analysis, which corresponds to TN ACLR for UE Power Class 3
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30dB (ACLR1) for UE Power Class 3
43dB (ACLR2)
	37

	
	ACS
	33 dB
27dB for 20 MHz channel BW (e.g. n1)
	28






Open issues summary
Sub-topic 3-1

Issue 3-1: TN UE ACLR and ACS 
· Proposals
· Option 1(Thales): Update TN UE ACLR and ACS table as below. 
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30dB (ACLR1) for UE Power Class 3
43dB (ACLR2)
	37

	
	ACS
	33 dB
27dB for 20 MHz channel BW (e.g. n1)
	28


· Recommended WF
· TBA

Issue 3-2: Selection of Set 1 and Set2 satellite antenna 
· Proposals
· Option 1(ZTE): Use Set 1 and Set 2 satellite antenna in different cases as recommended below.
	
	Set 1
	Set 2
	Recommendation

	Case 1:
TN DL interfering NTN DL
	
	NTN DL SINR in Set 2 is expected to be less than that in Set 1 due to smaller antenna aperture, therefore it’s more sensitive to TN DL ACI.
	Set 2

	Case 2:
TN UL interfering NTN UL
	
	NTN UL SINR in Set 2 is expected to be less than that in Set 1 due to smaller antenna aperture, therefore it’s more sensitive to TN UL ACI.
	Set 2

	Case 3:
NTN DL interfering TN DL
	NTNDL ACI in set 1 is expected to be higher than that in set 2, therefore it’s more reasonable to have Set 1
	
	Set 1

	Case 4:
NTN UL interfering TN UL
	No much difference between Set 1 and Set 2 since NTN UE is most likely to be transmitting with maximum output power in both Set 1 and Set 2
	Set 1/2

	Case 5:
NTN UL interfering TN DL
	No much difference between Set 1 and Set 2 since NTN UE is most likely to be transmitting with maximum output power in both Set 1 and Set 2
	Set 1/2

	Case 6:
TN DL interfering NTN UL

	

	NTN UL SINR in Set 2 is expected to be less than that in Set 1 due to smaller antenna aperture, therefore it’s more sensitive to TN DL ACI.
	Set 2


· Recommended WF
· TBA

Issue 3-3: NTN channel model
· Proposals
· Option 1(Qualcomm): adopt atmospheric loss and scintillation loss in NTN channel model
· Recommended WF
· Discuss Option 1 and recommend values if any

Issue 3-4: Consideration on ACLR and ACS models for coexistence between NTN UL and NR UL
· Proposals
· Option 1(ZTE): consider the effective ACLR and ACS models proposed for further coexistence study between NTN UL and NR UL;
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Interference from NR UL to NTN UL
	Interference from NTN UL to NR UL

	[image: ]
ACLR_e = ACLR – 10*log10( 2#PRB per NTN UE/105#PRB)
ACS_e = ACS
	[image: ]
ACLR_e = ACLR – 10*log10(105/18)+10*log10(105/35)
ACS_e = ACS


· Option 2(Samsung): For coexistence study between NTN UL and NR UL (Case 2 and Case 4), use:
ACIR = 39.94 + X – FACIR
where FACIR = 10 × LOG10(BWvictim/BWAggressor)


· Recommended WF
· TBA

Issue 3-5: Editorial updates
· Proposals
· Option 1: 
· Proposal 1. Replace “50 m” with “50 km” for LEO-600 satellite beam diameter, in the Table 2.3-2 Set-1 satellite parameters for co-existence study in R4-2115750
· Proposal 2. Replace “106” with “51” for the SCS 30 kHz configuration with 20 MHz BW, in the in the Table 2.3-1 NRB configuration per BandWidth size and SCS in R4-2115750
· Proposal 3. Delete coexistence figure with n41 (which is no longer required because scenarios have been removed in RAN4#100-e):
· Proposal 4. Add a new coexistence figure for NTN-NTN (in case the NTN-NTN coexistence scenarios are still required/agreed):
[image: ]
Figure A.3: S-band NTN-NTN adjacent band coexistence scenarios
· Recommended WF
· Adopt Option 1

Companies views’ collection for 1st round 
Open issues 
[Moderator’s note: please fill in the tables in Section 3.2. These tables will be moved to this section later.]
Issue 3-1: TN UE ACLR and ACS 
	Company
	Agree with Option 1 or not?
	Comments

	Samsung
	Not agree
	We see many companies, including us, had already agreed and implemented the ACLR1 30dB and ACLR2 43dB assumption. Given the ACLR1 is the first step and ACLR2 is for the farther RBs, can we keep the ACLR1 and ACLR2 for TN as agreed in last meeting?

	Ericsson
	Disagree
	ACLR1 and ACLR2 are usual assumptions in RAN4, there is no motivation to not consider them here as well.

	Nokia
	Disagree
	We see no significant justification to change this assumption

	THALES
	Agree
	ACS value for UE does not seem correct; the assumption was for 10 MHz BW, not for 20 MHz BW. The NTN system BW was updated during previous meetings (first 10 MHz with FRF3 or 30 MHz with FRF1, then 15 MHz, then 20 MHz in order to comply with TN BW), but following the modifications, the parameters were not scaled with the BW as in 38.101-1.
[image: cid:image002.png@01D7C741.54B022B0]
ACLR2 is not required, since the TN UE is handheld. 
Please check both assumptions in 38.101-1. 
[image: cid:image001.png@01D7C741.54B022B0]
It is also not clear how an NTN UE can be TN and NTN if is not considering similar assumptions.



Issue 3-2: Use of Set 1 and Set2 satellite antenna 
	Company
	Agree with Option 1 or not?
	Comments

	Samsung
	Partially agree.
	We prefer to have Set 1 for case 3 and case 4.

	Ericsson
	Agree partially
	But would need additional simulations…

	ZTE
	
	If possible, we could check more simulation results, however workload is really high already, not sure whether it’s worth to check one by one.

	Qualcomm
	Partially agree.
	The problem is we need to do more simulation.

	THALES
	Disagree
	Set 1 is sufficient for all cases, because it has higher antenna gain but also higher sensitivity.
We think that Set 1 is the worst case also as victim but also as aggressor.
If companies do not want to consider worst case, then we could go for Set 2. But this probably will result in lower requirements (not worst case). Are we really sure we want this?



Issue 3-3: NTN channel model
	Company
	Agree with Option 1 or not?
	Comments 

	Moderator
	
	Any recommended values? 

	Samsung
	Not agree
	We support the idea that the atmospheric and scintillation losses are important component of NTN propagation path. 
The reason why we did not include these losses in previous discussion for calibration and co-ex study is that TR 38.811 described the atmospheric loss can be neglected for frequencies below 10 GHz, and the scintillation loss will be changed for stations in different latitudes.
Thus we prefer to not consider them, as TR 38.811 indicated both of them could be neglected in some cases. But we are also open to see how other colleagues think about it.

	Ericsson
	Disagree
	Atmospheric loss should be neglictable below 10GHz (TR 38.811, table 6.10.1-1).

	ZTE
	Disagree
	

	Qualcomm
	
	OK to align with TR 38.811 assumptions below 10 GHz

	Huawei
	Agree
	It’s more accurate and aligned with 38811. That’s also my original proposal.

	THALES
	Not necessary
	For the coexistence cases, it does not show a real benefit (other maybe the one of decreasing requirements).



Issue 3-4: Consideration on ACLR and ACS models for coexistence between NTN UL and NR UL
	Company
	Which Option do you support?
	Comments

	Samsung
	Option 2 and Partially Option 1
	The overall logic and idea of two options are the same. We support them.
And we would like to point out the differences:
Our Option 2 discussed the ‘Interference from NTN UL to NR UL’ scenario, and it actually suggests one NTN UE should be transmitting on the most adjacent 2RBs to the TN band. That is the worst-case when one interfering NTN UE’s ACLR1 will land into the victim TN UE1. And we believe this should be considered. Otherwise, only ACLR2 of interfering NTN UE will be considered in all cases. 

	Ericsson
	We agree to consider an effective ACLR/ACS as in option 1, but option 1 should be first clarified
	Option 1: why 10*Log(105/18)?
Option 2: the BW adaptation should be done on ACLR as proposed in option 1, not on the ACIR value, there is no technical justification for this.

	ZTE
	
	For NTN side, we only consider 9 users with 2 PRB per UE, if NTN network is fully occupied by many uses, then we nee to considering the scaling factor here. 105 is the PRB number of 15kHz, 20MHz.

	Qualcomm
	Partially agree with Option 2 and Option 1
	For option 1, for NR UL->NTN UL, shouldn’t the ACLR depends on the ACLR region and NR UE RB allocation?
For option 2, for NTN UL->NR UL, see below conclusion from TR36.942, 
“Therefore, the ACLR value for coexistence between E-UTRA systems with symmetrical bandwidth is sufficient for coexistence where the aggressor bandwidth is smaller than that of the victim.”
So we don’t need to consider the impact of asymmetrical bandwidths in this case.
For option 2, see above comments on NTN UL->NR UL in option 1.

	Huawei
	
	For option 2, it should be ACLR instead of ACIR.

	THALES
	To be further discussed
	Please add axes on the figures.



Issue 3-5: Editorial updates
	Company
	Agree with W/F or not?
	Comments

	Ericsson
	Agree
	

	Hughes/EchoStar
	Agree
	Skip NTN-NTN

	Inmarsat
	
	Figure is useful for reference, but NTN-NTN should not be considered amongst the coexistence analysis.

	THALES
	Agree
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	
	

	
	



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 3-1: TN UE ACLR and ACS
	3 companies disagree with Option 1; 1 agree with Option1
Tentative agreements: No change to TN UE ACLR and ACS table.
Candidate options: N/A 
Recommendations for 2nd round: N/A 

	Issue 3-2: Selection of Set 1 and Set2 satellite antenna
	4 agree with Option 1 but have concerns on additional workloads. 1 disagree with Option 1
Tentative agreements: 
Use Set 1 antenna for the time being. Consider Set 2 antenna if any associated worst case can be spotted/proved. 
Candidate options: N/A 
Recommendations for 2nd round: N/A

	Issue 3-3: NTN channel model
	5 companies are OK to neglect atmospheric loss and scintillation loss.  1 agree to adopt them in NTN channel model. 
Tentative agreements: 
Do not adopt atmospheric loss and scintillation loss in NTN channel model.  
Candidate options: N/A 
Recommendations for 2nd round: N/A

	Issue 3-4: Consideration on ACLR and ACS models for coexistence between NTN UL and NR UL
	Questions on Option 1 and Option 2 are raised for clarification
Tentative agreements: N/A
Candidate options: 
Issue 3-4-1 Interference from NR UL to NTN UL
Option 1: ACLR_e = ACLR – 10*log10( 2#PRB per NTN UE/105#PRB), ACS_e = ACS

Issue 3-4-2 Interference from NTN UL to NR UL
Option 1: ACLR_e = ACLR – 10*log10(105/18)+10*log10(105/35), ACS_e = ACS
Option 2: ACIR = 39.94 + X – FACIR, where FACIR = 10 × LOG10 (BWvictim/BWAggressor)
Option 3: Do not consider the impact of asymmetrical bandwidth per conclusion in TR36.942 
Recommendations for 2nd round: 
Further discuss options above in different cases. 

	Issue 3-5: Editorial updates
	All agree to adopt editorial changes in Option 1. 
Tentative agreements: 
Adopt Option 1. Capture NTN-NTN figure as well for the time being since there’s no conclusion to exclude NTN-NTN scenario so far. 
Candidate options: N/A
Recommendations for 2nd round: N/A




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #4: Co-existence results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117384
	CATT
	Simulation results for NTN <-->TN scenarios under RMA and UMA deployment scenarios have been provided. It is proposed to reference the simulation results for RF requirement definition in RAN4.

	R4-2117745
	Xiaomi
	Some preliminary simulation results for the following cases have been provided:
· TN UL to NTN UL for rual case
· TN UL to NTN UL for urban macro case
· NTN DL to TN DL for rual case
· NTN DL to TN DL for urban macro case

	R4-2117777
	Samsung
	Proposal 2: to adopt the following table as template to summarize co-ex ACIR results in TR 38.863.
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	…

	Throughput Loss
	Average
	
	
	
	
	
	
	

	
	5%-tile
	
	
	
	
	
	
	


Proposal 3: to include the above results in NR-NTN co-ex simulation results section of TR 38.863.
Proposal 4: to suggest 24.08 dB as ACLR for NTN BS, and suggest 29.01 dB as ACLR for NTN UE.

	R4-2118145
	Qualcomm Incorporated
	Summary of linearly interpolated ACIR for all simulations has been provided. 

	R4-2118158
revised to 
R4-2120626
	Ericsson
	First results of DL-DL co-existence between NTN and TN (Rural, Urban) have been provided. 

	R4-2118715
	Huawei, HiSilicon
	Simulation results for NTN as aggressor and TN as aggressor have been provided. Proposals and observations are as below: 
Observation 1: For TN-NTN adjacent coexistence scenario, RAN4 don’t need to consider the ACIR since the ACLR and ACS requirements for terrestrial network have been specified. The ACLR and ACS requirements for satellite node and UE can be considered directly.
Proposal 2: It’s proposed to specify [20~22] dB ACLR requirements for satellite node.
Observation 3: If 30dB ACLR for satellite UE is specified to align with current industry implementation, 30dB ACLR requirement for satellite UE is overdesigned based on the terrestrial-satellite coexistence.
[bookmark: OLE_LINK48]Proposal 3: It’s proposed to specify [38~40] dB ACS requirements for satellite node.
Observation 4: If 33dB ACS for satellite UE is specified to align with current industry implementation, 33dB ACS requirement for satellite UE is overdesigned based on the terrestrial-satellite coexistence.

	R4-2119203
	ZTE Corporation
	Initial results of Case 1, 2, 3 and 4 have been provided. 
Proposal 1: if NTN service is provided in adjacent channel of TN service and with cross link interference, NTN service should be provided with with certain geographical area separation than TN service.

	R4-2119552
	MediaTek Inc.
	Results of Throughput Loss Ratio vs ACIR for NTN and TN have been provided. 
Observation: 
· No scenario where NTN UL interference to TN UL would lead to a required ACIR of >30dB
· In the urban scenario, we observe that the required ACIR to overcome TN DL to NTN UE interference would be 40-50dB (red in Table 2). The impact of this is that the NTN DL reception would not be guaranteed in the presence of TN DL in the adjacent channel.
· AAS antennas have a lower impact to the NTN system compared to non-AAS antennas
Proposal: There is no interference impact to from NTN to TN that would require any restriction on where NTN can be operated.

	  R4-2119554
	THALES 
	Proposal 5. ACLR and ACS values of handheld UE for NTN will be the same as for existent TN UE ACLR and ACS values.

	  R4-2119557
revised to
R4-2120628
	THALES 
	Results of scenario 1 to 6 have been provided. 
Observation 1: Scenario 1. In Urban scenario with TN DL aggressor and NTN DL victim, the average SINR of NTn UEs degrades up to 5.9 dB depending on NTN UE ACS. However, this was not carried to throughput loss due to NTn UEs adopting MCS0 into use even with dynamic link adaptation. 
Observation 2: Scenario 2. Link budget from omnidirectional UE to the satellite is very modest, and with TN power control and limitations to the number of scheduled users the Tn UEs do not pose a threat to the satellite UL. However, a great number of non-power controlled UEs under a large satellite beam could theoretically cause noticeable interference.
Observation 3: Scenario 3. Path loss from satellite to UEs with omnidirectional antennas is high, so leaked interference power to adjacent channel becomes even less. In Rural scenario the TN UE link budget is smaller, so slightly increased interference can be seen in the SINR with low satellite ACLR.
Observation 4: Scenario 4. The UEs that connect to the satellite have a very large path loss towards TN gNBs. When ACIR is reduced from the NTn UEs’ transmitted power, the NTN UL ACI cannot be heard at the TN gNBs.
Observation 5: Scenario 5. Under used simulation assumptions there is a low probability that UEs are close enough to each other cause significant ACI. If UEs are close-by to each other they likely connect to the same cell. However, if the UEs are forced to different networks (NTN and TN) the NTN UE could pose a threat to the neighbour channel TN UE.
Observation 6: Scenario 6. The antenna directivity for TN gNBs is not low enough, and with high transmission power they will interfere NTN UL transmissions with a low link budget even without adjacent channel interference. This situation is very particular and can be considered as worst case.
Proposal 1. RAN4 shall consider for NTN UE same ACLR and ACS parameter values as for TN UE.
Proposal 2. RAN4 shall consider for NTN Satellite node a maximum value of 15-20dBs for ACLR.
Proposal 3. RAN4 shall consider for NTN Satellite node a maximum value of 30-35dBs for ACS.
Proposal 4. RAN4 shall consider for NTN Satellite node a maximum value of 15-20dBs for ACLR when TN FDD.
Proposal 5. RAN4 shall consider for NTN Satellite node a maximum value of 15-20dBs for ACS when TN FDD.
Proposal 6. RAN4 shall consider for NTN Satellite node a maximum value of 30-35dBs for ACS when TN TDD.



Open issues summary
Sub-topic 4-1
Issue 4-1: Template table to summarize co-existence study results
· Proposals
· Option 1 (Samsung): Use Table 4.2.1-1 to summarize co-existence ACIR results
Table 4.2.1 ACIR Summary
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	…

	Throughput Loss
	Average
	
	
	
	
	
	
	

	
	5%-tile
	
	
	
	
	
	
	


· Option 2: TBA
· Recommended WF
· Determine the temple table in 1st round and collect results in 2nd round. 

Issue 4-2: ACLR and ACS values of NTN UE
· Proposals
· Option 1(Thales): ACLR and ACS values of handheld UE for NTN should be the same with those of existent TN UE.
· Option 2(Samsung): 29.01 dB as ACLR for NTN UE(handheld)
· Recommended WF
· TBA

Issue 4-3: ACLR and ACS values of Satellite node
· Proposals
· Consider following Options
	Option 1 (Samsung)
	Option 2 (Huawei)
	Option 3 (Thales)

	ACLR
	ACS
	ACLR
	ACS
	ACLR
	ACS

	24.08 dB
	
	[20~22]dB
	[38~40]dB
	Maximum 15-20dB (TN FDD)
	Maximum 30-35dB (TN TDD)
15-20dB(TN FDD)


· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
[Moderator’s note: please fill in the tables in Section 4.2. These tables will be moved to this section later.]
Issue 4-1: Template table to summarize co-existence study results
	Company
	Agree with Option 1 or not?
	Comments

	Samsung
	Agree
	By offline discussion, we believe most companies support this template. It’s common approach that we conclude required ACIR first, and then move to derive ACLR or ACS required for NTN BS and UE.

	Ericsson
	Agree with additional proposal, see comment
	Based on first results, when possible, we might want to reduce the ACIR interval and have a better precision (e.g. step of 2 instead of 5).

	Qualcomm
	Agree
	

	Huawei
	Disagree
	This table is not very accurate due to the unknown large required ACIR range. After collecting the simulation results in this meeting, we can focus the precise required range as suggested by Ericsson. Otherwise, we can get nothing in next meeting with 5dB step.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Case 3 is considered to derive the ACLR requirement for satellite as worst case. Since the UE ACS is 33dB. Thus, the required ACIR can’t be higher than 33dB. Based on the simulation results so far. It’s better to consider the required ACIR range [15~25] with 2dB step as below.
	[bookmark: _Hlk86932069]Required ACIR [dB] for case 3
	15
	17
	19
	21
	23
	25
	

	Throughput Loss
	Average
	
	
	
	
	
	
	

	
	5%-tile
	
	
	
	
	
	
	



Case 6 is considered to derive the ACS requirement for satellite as worst case. Since the BS ACLR is 45dB, so the required ACIR can’t be higher than 45dB for this case. Based on the simulation results so far. It’s better to consider the required ACIR range [15~25] with 2dB step as below.
	Required ACIR [dB] for case 2
	30
	32
	34
	36
	38
	40
	

	Throughput Loss
	Average
	
	
	
	
	
	
	

	
	5%-tile
	
	
	
	
	
	
	




	THALES
	Agree
	Case 3: 1/ACIR_TN_UE=1/ACLR_NTN_Sat+1/ACS_TN_UE
[image: cid:image004.png@01D7C027.041FA800]
The curve is not varying when in the range 25-30dB ACIR, so Samsung assumption correct.

Case 6: 1/ACIR_NTN_Sat=1/ACLR_TN_gNB+1/ACS_NTN_Sat
[image: cid:image007.png@01D7C027.041FA800]
There is some linear variation, so we should not limit between 30 and 40 dBs. Is also easier to compare with other scenarios.



Issue 4-2: ACLR and ACS values of NTN UE
	Company
	Which Option do you support?
	Comments

	Samsung
	Option 1 or 2
	We are not sure if we need to have conclusion now. 
Our results shows 29 dB is required for NTN UE’s ACLR, which is lower than TN UE’s ACLR as 30 dB. Then the NTN UE can use the same ACLR of TN UE. 

	Ericsson
	None
	The spread of results is too large to make any conclusion right now. 
Also, this is the first meeting where we see concrete results from most of the companies.

	Qualcomm 
	
	Need to conclude per co-ex study.

	Huawei
	
	Based on our simulation results, 30dB ACLR and 33dB ACS may be overdesigned for NTN UE. Since NTN system is limited by UL throughput, less UE ACLR can result less transmit power reduction for some outer/edge cases.

	Hughes/EchoStar
	Neutral
	While we would like to support Option 1, we also recognize the need to conclude the coexistence study in order that the correct and appropriate conclusions can be drawn.

	THALES
	Option 1
	We should not consider NTN UE with different ACLR than TN UE.



Issue 4-3: ACLR and ACS values of Satellite node
	Company
	Which Option do you support?
	Comments

	Samsung
	
	Our results was given from the worst cases among all LEO and GEO satellites. We may consider separate discuss for at least LEO and GEO, as their distances to ground are significant.
Anyway, we can collect more results and then draw conclusions.

	Ericsson
	None
	The spread of results is too large to make any conclusion right now. 
Also, this is the first meeting where we see concrete results from most of the companies.

	Qualcomm 
	
	Need to conclude per co-ex study.

	Huawei
	
	We are open to consider separate requirement for LEO and GEO. At least, we can focus the precise requirements range using these meeting, so that we can reach final agreement in next meeting.

	Hughes/EchoStar
	Option 3
	While we would like to support Option 3, we also recognize the need to conclude the coexistence study in order that the correct and appropriate conclusions can be drawn.

	THALES
	Option 3
	Other companies also found similar results.
Worst case is actually for Scenario 6 with LEO@1200 rural (and only 1 KPI), but not very different from LEO@600 and GEO.
[image: ]
[image: ]
[image: ]



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 4-1: Template table to summarize co-existence study results
	All agree to summarize the results on ACIR basis. The ACIR range and step can be used case by case
Tentative agreements: 
Summarize results based on ACIR in 2nd round and after the meeting with AICR range and step determined case by case. One example could be 5~40dB with 2dB step. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-2: ACLR and ACS values of NTN UE
	1 company agree with Option 1. 5 would like to conclude this based on co-existence study results. 
Tentative agreements: Postpone the discussion till stable results of co-existence study can be achieved. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 4-3: ACLR and ACS values of Satellite node
	2 companies support Option 3. 4 would like to conclude this based on co-existence study results. 
Tentative agreements: Postpone the discussion till stable results of co-existence study can be achieved. 
Candidate options: N/A
Recommendations for 2nd round: N/A



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #5: HAPS coexistence scenarios and results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118146
	Qualcomm Incorporated
	HAPS single system performance and preliminary coexistence performance between HAPS and AAS TN were presented under two topologies. 
[image: ] 
Figure 9. HAPS and TN coexistence topology (option 1)
[image: A screenshot of a computer

Description automatically generated with low confidence]
Figure 10. HAPS and TN coexistence topology (option 2)
Observation 1: Rural scenario is more applicable for HAPS deployment and can be considered as the major deployment scenario.  
Observation 2: When increasing the UE UL bandwidth from 0.36MHz to 1.08MHz, the SINR performance has acceptable slight performance degradation while higher UL throughput can be achieved. 
Observation 3: The interference from HAPS DL to AAS TN DL is acceptable.
Observation 4: The required ACIR for HAPS and TN coexistence is larger than the original defined ACLR/ACS parameter in TN.  
Proposal 1: The HAPS UE UL bandwidth is proposed to be 1.08MHz for HAPS simulation.  
Proposal 2: For the coexistence simulation topology, the TN cluster is recommended to be dropped uniformly in the HAPS coverage area. 
Proposal 3: Some frequency coordination measures are needed to enable HAPS and TN coexistence in the same coverage.

	R4-2118615
	Nokia, Nokia Shanghai Bell
	Proposal 1: Assume a 3 dB polarization gain for SINR calculation for both HAPS and TN in the coexistence simulations.
Proposal 2: Add a note in HAPS parameter table to clarify that a 2 dB Ohmic loss has been included in the antenna element gain.
Proposal 3: Adopt 100% outdoor UEs for TN in HAPS coexistence simulation assumptions.
Proposal 4: Schedule 3 UEs in HAPS UL. Each UE’s bandwidth is calculated based on the UE’s coupling loss for a 3 dB target SNR. 
Observation 1: Approximately 60% of HAPS UEs can be allocated 1/3 of the system bandwidth (33 RBs). Resource utilization of scheduling 3 UEs with flexible bandwidth is about 70%.
Proposal 5: Use the scheduled bandwidth from Proposal 4 for HAPS UL power control. 
Following results have been provided: 
· HAPS DL interfering with Urban Macro NR DL
· HAPS DL interfering with Rural NR DL
Observation 2: Preliminary simulation results indicate a minor HAPS DL adjacent channel interference to TN. Urban TN experience less impact than rural TN.

	R4-2118714
	Huawei, HiSilicon
	Proposal 1: To use figure 2 for HAPS cell layout and definition of coverage area as assumption.
[image: ]
Figure 2 New proposal for HAPS cell layout
Proposal 2: To use the table 2 for HAPS antenna pattern in 2GHz.
Table 2 HAPS Non-AAS antenna pattern for 2GHz
	Parameter for BS
	Values

	Antenna vertical radiation pattern (dB)
	

	Antenna horizontal radiation pattern (dB)
	


	Combining method for 3D antenna pattern (dB)
	


	Maximum directional gain of an antenna GE,max
	13.8 dBi for 1st layer
16.8 dBi for 2nd layer

	Conducted power
	43 dBm

	Mechanical downtilt in degrees
	1st layer
	90

	
	2nd layer
	23



Proposal 3: To assume 0% indoor UE percentage for terrestrial network.



Open issues summary
Sub-topic 5-1
This Sub-topic covers HAPS and TN parameters for co-existence study.
Issue 5-1: HAPS cell layout
· Proposals
· Option 1(Huawei): Use Figure 5.2.1-1 for HAPS cell layout and definition of coverage area as assumption.
[image: ]
Figure 5.2.1-1 HAPS cell layout
· Recommended WF
· TBA

Issue 5-2: HAPS antenna pattern
· Proposals
· Option 1(Huawei): Use Table 5.2.1-1 for HAPS antenna pattern in 2GHz.
Table 5.2.1-1 for HAPS antenna pattern in 2GHz
	Parameter for BS
	Values

	Antenna vertical radiation pattern (dB)
	

	Antenna horizontal radiation pattern (dB)
	


	Combining method for 3D antenna pattern (dB)
	


	Maximum directional gain of an antenna GE,max
	13.8 dBi for 1st layer
16.8 dBi for 2nd layer

	Conducted power
	43 dBm

	Mechanical downtilt in degrees
	1st layer
	90

	
	2nd layer
	23


· Recommended WF
· TBA

Issue 5-3: HAPS antenna element gain
· Proposals
· Option 1(Nokia): Add a note to clarify that a 2 dB Ohmic loss has been included in the antenna element gain in Table 2 HAPS parameter table in R4-2115751.
· Recommended WF
· TBA

Issue 5-4: Polarization gain for SINR calculation
· Proposals
· Option 1(Nokia): Adopt 3 dB polarization gain for SINR calculation for both HAPS and TN. (Add 3dB polarization gain in Table 2 and 3 in R4-2115751)
· Recommended WF
· TBA

Issue 5-5: Number of HAPS UE in UL
· Proposals
· Option 1(Nokia): Schedule 3 UEs in HAPS UL. Each UE’s bandwidth is calculated based on the UE’s coupling loss for a 3 dB target SNR.
· Recommended WF
· TBA

Issue 5-6: HAPS UE UL bandwidth
· Proposals
· Option 1(Qualcomm): The HAPS UE UL bandwidth is proposed to be 1.08MHz
· Option 2 (Nokia): Flexible within 1-33RBs 
· Recommended WF
· TBA

Issue 5-7: Uplink transmission power control model for HAPS UE
· Proposals
· Option 1 (Qualcomm): 1.08MHz
· Option 2 (Nokia): Flexible within 0.18 – 5.94MHz
· Recommended WF
· TBA

Issue 5-8: TN UE Indoor percentage 
· Proposals
· Option 1(Huawei, Nokia): Adopt 0% indoor UE percentage for TN
· Recommended WF
· TBA

Sub-topic 2-2
This Sub-topic covers co-existence study methodology.
Issue 5-9: HAPS UE distribution 
· Proposals
· Option 1(Qualcomm): Some frequency coordination measures are needed to enable HAPS and TN coexistence in the same coverage.
· Recommended WF
· For co-existence study, HAPS UE should be distributed outside TN coverage. 

Issue 5-10: TN cluster distribution 
· Proposals
· Option 1(Qualcomm): TN cluster is recommended to be dropped uniformly in the HAPS coverage area.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
[Moderator’s note: please fill in the tables in Section 5.2. These tables will be moved to this section later.]
Issue 5-1: HAPS cell layout
	Company
	Agree with Option 1 or not?
	Comments

	Nokia
	Disagree.
	HAPS cells do not need to be hexagons. For simplicity, we would like to propose cell layout as illustrated. UEs can be dropped uniformly in a circular area of 100 km radius. UE’s cell attachment can be based on RSRP. So cell boundaries are implicitly defined by HAPS antenna and propagation model. If just free space path loss is considered, our analysis shows that the first layer cell (center cell) has a radius of approximately 18 km. 
[image: A picture containing text, clock

Description automatically generated]

	Qualcomm
	Disagree
	Prefer not to revisit the simulaiton layout at this stage. 

	Huawei
	
	We are OK if we have consider it as a circular area. However, it should be clarified in the simulation assumption.



Issue 5-2: HAPS antenna pattern
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	Disagree
	Why should we consider non-AAS BS for HAPS?

	Nokia
	Disagree
	HAPS antenna has been discussed over several meetings and the current assumption has been agreed. We would rather not change this assumption. However, we agree that AAS-like UE specific beamforming should not be the case for HAPS. We suggest adding fixed antenna weights to the HAPS antenna assumption:  for each of the  elements on the panel. This effectively assumes a fixed beam for each cell in the panel’s boresight direction

	Qualcomm
	Disagree
	We already have the agreements on assumption for AAS for HAPS.

	Huawei
	
	To Ericsson, Since the antenna array configuration are less than or equal to 4 elements for row or column, the antenna model should be non-AAS antenna pattern for HAPS 1st and 2nd layers. As Nokia’s comments, they suggest to add fixed antenna weights. That’s why we propose this assumption.
To Nokia, we need an accurate and stable antenna pattern to simulate, even if you want to add a fixed antenna weight. It better to clarify it in the simulation assumption.



Issue 5-3: HAPS antenna element gain
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	Agree
	

	Nokia
	Agree
	This is intended to avoid misunderstanding.

	Qualcomm
	Agree
	



Issue 5-4: Polarization gain for SINR calculation
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	Agree
	

	Nokia
	Agree
	Consistent assumption for HAPS and TN.

	Qualcomm
	Agree
	



Issue 5-5: Number of HAPS UE in UL
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	
	This might be difficult to implement in the simulator, won’t it be easier to consider a fixed allocation which would work in most cases.

	Nokia
	Agree
	This would allow higher UL throughput to be modeled while restrict UEs in a challenging channel condition to narrowband transmission. It is a more realistic assumption.

	Qualcomm 
	Disagree
	It good to see that HAPS UE can use larger number of RB in UL. But with dynamic RB allocation, it is difficult to implement in the simulation such as ALCR models, power control, etc. Perhaps, we can use a fixed number of RB as the compromise. We proposed 6RBs in our paper.

	Huawei
	
	We agree with Ericsson, it might be difficult to implement in the simulator. We’d like to hear how to implement it. Right now, we prefer to consider a fixed allocation as we did.



Issue 5-6: HAPS UE UL bandwidth
	Company
	Which Option do you support?
	Comments

	Ericsson
	
	Depends on issue 5-5

	Nokia
	
	Option 1 would run into the problem of very low 5%-tile SINR. The 5%-tile throughput will be 0 even when there is no ACI. Option 2, on the other hand, will allocate a small BW for the UEs with large coupling loss and achieve a >0 throughput.
The number of RBs in a 20 MHz channel with 15 KHz SCS is 106. Assuming 3 scheduled UEs, the max BW for a UE should be 35 RBs.

	Qualcomm
	Option 1
	Per our simulation, the difference of 5%-tile t-put between 2RBs and 6RBs is marginal. We prefer to use 6RBs to simplify the simulation.



Issue 5-7: Uplink transmission power control model for HAPS UE
	Company
	Which Option do you support?
	Comments

	Ericsson
	
	Depends on issue 5-5

	Nokia
	Option 2 with correction.
	If max. scheduled BW is 35 RBs, the range of scheduled BW should be 0.18 – 6.3 MHz. 

	Qualcomm
	Option 1
	See comments on issue 5-5 and 5-6.



Issue 5-8: TN UE Indoor percentage 
	Company
	Agree with Option 1 or not?
	Comments

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Qualcomm
	Agree
	



Issue 5-9: HAPS UE distribution 
	Company
	Agree with W/F or not?
	Comments

	Ericsson
	Disagree
	I don’t think there was any such proposal, HAPS coverage would overlap TN coverage, that’s why coordination is needed.

	Nokia
	Disagree
	Our understanding is that the same NR UE will be used to connect with HAPS. So there is no new UE requirement and we don’t need to study the scenario of TN DL (aggressor) to HAPS DL (victim) ACI. For the scenario HAPS DL (aggressor) interfering TN DL (victim), HAPS UE distribution does not matter since HAPS cells use fixed beam (no UE specific beamforming, see our comment for issue 5-2).

	Qualcomm
	Agree
	Per our simulation results, if HAPS UE (Operator A) deploys in the TN coverage (Operator B), the required ACIR would be much stringent which is not able to achieve with the current TN ALCR/ACS requirements. Therefore, as similar as NTN simulation, we can consider to deploy HAPS UE at the TN cell edge with the frequency coordination between operator A and operator B.

	Huawei
	Disagree
	In RF simulation, we don’t consider frequency coordination measures.



Issue 5-10: TN cluster distribution 
	Company
	Agree with Option 1 or not?
	Comments

	Nokia
	Agree
	We can accept this proposal since it is consistent with the methodology in NTN simulation assumption.

	Qualcomm
	Agree
	



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 5-1: HAPS cell layout
	2 companies disagree with Option 1. A new layout has been proposed. 
Tentative agreements: N/A 
Candidate options: 
Option 1: Use following HAPS layout. UEs can be dropped uniformly in a circular area of 100 km radius. UE’s cell attachment can be based on RSRP. So cell boundaries are implicitly defined by HAPS antenna and propagation model. Center cell radius could be 18km
[image: A picture containing text, clock

Description automatically generated]
Recommendations for 2nd round: 
Further discuss Option 1.

	Issue 5-2: HAPS antenna pattern
	3 companies disagree with Option 1. 1 supports Option 1. A fixed antenna weights has been proposed. 
Tentative agreements: N/A
Candidate options: 
Option 1: non-AAS pattern 
Option 2: Adding fixed antenna weights to HAPS antenna assumption  for each of the  elements on the panel.
Recommendations for 2nd round: 
Further discuss Option 1 and 2.

	Issue 5-3: HAPS antenna element gain
	All agree with Option 1.
Tentative agreements: 
Add a note to clarify that a 2 dB Ohmic loss has been included in the antenna element gain in Table 2 HAPS parameter table in R4-2115751.
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 5-4: Polarization gain for SINR calculation
	All agree with Option 1.
Tentative agreements: 
Adopt 3 dB polarization gain for SINR calculation for both HAPS and TN. (Add 3dB polarization gain in Table 2 and 3 in R4-2115751)
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 5-5: Number of HAPS UE in UL
	3 companies prefer a fixed RB number. 1 supports Option 1. 
Tentative agreements: N/A
Candidate options: 
Option 1: Schedule 3 UEs in HAPS UL. Each UE’s bandwidth is calculated based on the UE’s coupling loss for a 3 dB target SNR.
Option 2: fixed RB number, e.g. 6. 
Recommendations for 2nd round: 
Further discuss Option 1 and 2, esp. how to implement Option 1. 

	Issue 5-6: HAPS UE UL bandwidth
	No agreements can be made. 
Tentative agreements: N/A
Candidate options: 
Option 1: Flexible within 1-35RBs. 
Option 2: The HAPS UE UL bandwidth is proposed to be 1.08MHz (6RBs)
Recommendations for 2nd round: 
Pending on Issue 5-5. 

	Issue 5-7: Uplink transmission power control model for HAPS UE
	No agreements can be made. 
Tentative agreements: N/A
Candidate options: 
Option 1: Flexible within 0.18 – 5.94MHz. 
Option 2: 1.08MHz (6RBs)
Recommendations for 2nd round: 
Pending on Issue 5-5.

	Issue 5-8: TN UE Indoor percentage
	All agree with 0% indoor UE for TN. 
Tentative agreements: 0% indoor UE for TN
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 5-9: HAPS UE distribution
	3 companies disagree with Option 1. 1 support Option 1. 
Tentative agreements: No change to previous agreement. 
Candidate options: N/A
Recommendations for 2nd round: N/A

	Issue 5-10: TN cluster distribution
	All agree with Option 1
Tentative agreements: 
TN cluster is recommended to be dropped uniformly in the HAPS coverage area.
Candidate options: N/A
Recommendations for 2nd round: N/A




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #6 Work on TR 38.863
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117778
	Samsung
	Proposal 1: To update the TR with the agreed skeleton.
Proposal 2: To adopt assumptions agreed in R4-2115759 into Chapter 6 of TR 38.863.
Proposal 3: To update Annex 1 and Annex 2 of TR 38.863 with contents of Annex 2 with updates Annex 2 with updates received by Sept. 30th 2020 and Annex 3 of R4-21157495 accordingly. 
Furthermore, it is suggested to incorporate the attached text proposal in TR38.863.


Open issues summary
Sub-topic 6-1
Issue 6-1: Work split of TR 38.863 
· Proposals
· Option 1(Moderator): Offline discussion on the work split of TR 38.863 has been conducted and coordinated result is shown as below for information. As the guidance from Chairman meeting arrangement, it is proposed to first endorse the work split with two notes so as to facilitate the drafting of TR 38.863. 
	Section
	Title
	Company

	1
	Scope
	Samsung

	2
	References
	

	3
	Definition of terms, symbols and abbreviations
	

	3.1
	Terms
	

	3.2
	Symbos
	

	3.3
	Abbreviations
	

	4
	General aspects
	Nokia

	4.1
	Work item objective
	

	5
	Regulatory aspects
	Ericsson

	5.1
	ITU-R
	

	6
	Co-existence study
	Samsung, Nokia

	6.1
	Co-existence simulation scenario
	

	6.2
	Co-existence simulation assumption
	

	6.3
	Co-existence simulation methodology
	

	6.4
	Co-existence simulation results
	

	6.5
	Summary of co-existence study
	

	7
	RF requirements
	　

	7.1
	Reference points for RF requirements
	Ericsson

	7.2
	Common issues for satellite node and NTN UE
	THALES

	7.2.1
	Operating bands and channel arrangements
	ZTE

	7.2.2
	Channel bandwidth, SCS and spectral utilization
	ZTE

	7.2.3
	Channel raster and sync raster
	CATT

	7.31
	[Satellite communication system] requirements: [Access Network Part]
	[THALES, CATT, Ericsson, Huawei, ZTE]2

	7.3.1
	General
	

	7.3.1.11
	[Satellite node] class
	

	7.3.2
	Transmission characteristics 
	

	7.3.3
	Receiver characteristics
	

	7.3.4
	Others 
	

	7.4
	NTN UE requirements
	[Huawei, Qualcomm, Xiaomi]2

	7.4.1
	General 
	

	7.4.2
	NTN UE transmission characteristics
	

	7.4.3
	NTN UE receiver characteristics
	

	7.4.4
	Others
	

	Annex A
	Simulation results of NTN components
	Samsung

	Annex B
	Simulation results of TN components
	Samsung

	Note 1: Titles of 7.3, 7.3.1.1 are to be aligned with TS 38.181 and 38.108 naming discussion.
Note 2: Structure and contents of Section 7.3 and 7.4 will be further discussed and determined taking due consideration of the development of TS 38.108, 38.181 and a potential TS of NTN UE. Therefore, lead of each section or sub-section is still open for discussion.


·  Recommended WF
· Agree on Option 1
Companies views’ collection for 1st round 
Open issues 
Issue 6-1: Work split on TR 38.863  
	Company
	Agree with Option 1 or not?
	Comments

	Moderator
	
	Even though it is proposed to endorse the work split listed above, please feel free to join the work and provide you comment if any. 

	Samsung
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Qualcomm
	Agree
	

	Hughes/Echostar
	
	Join Chapter 5 and 7.4

	Huawei
	Agree
	Simulation results should be calibration result as R4-2117778?

	THALES
	Agree
	

	Moderator
	
	To Huawei: Yes.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]R4-2117778
	Moderator: please kindly be noted the TP in R4-2117778 covers Chapter 1, 2, 3 and 6 of TR 38.863. However, it is proposed to treat the document under this topic for the convenience of editing of this summary. 

	
	Ericsson: As mentioned earlier, it’s a bit ambiguous here to agree on this tdoc as R4-2117778 contains proposals and TPs. 
Proposal 1: Table of contens was already agreed (R4-2115640)
Porposal 2: should be R4-2115750?
Proposal 3: isn't it annex 4 of R4-2115785?
And, for the TP, text from the skeleton should be kept without tracked changes…
We spotted lately the following mistake: Table 6.2.1.1-1 -  case 4: the cells to be observed should be those with NTN UEs at the edge, it should not be all cells from the TN cluster. Actually, current wording was a late update made in last day of RAN4#100-e meeting but this was not reflecting the previous agreement.

	
	As Moderator: To Ericsson 
For case 4 on Table 6.2.1.1-1, it was updated and agreed in the last day. If there’s any major impact brought by two different approaches and if the meeting agrees, it can be modified accordingly.  

	
	As Samsung: To Ericsson
Proposal 1: R4-2115640 has been agreed. However, to our understanding it needs to be reflected in the TR and that’s the reason we propose the skeleton in the draft TP with track changes. 
Proposal 2: Sorry it’s a typo and yes it is R4-2115750. 
Proposal 3: As agreed in GTW session in 100e, calibration assumptions and results will be captured in TR 38.863. So it is proposed Annex 2 and Annex 3 of R4-2115749 but with updated calibration results after 100-e to be included in the TR as appropriate.

	
	Qualcomm: Please use Qualcomm instead of QC in the TR.

	
	THALES: please correct the typos in the pCR as indicated in THALES contribution “Correction of some Simulation Parameters for NTN Coexistence Scenarios” - R4-2119546



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 6-1: Work split on TR 38.863
	All agree with the Work Split. Some modifications have been suggested. 
Tentative agreements: Work split is approved with modifications.
- Adding Hughes/EchoStar in Chapter 5 and 7
- Modify names of Annex A and B
- Unify the name of satellite access node to reflect GTW agreement on Nov. 2nd. 
Candidate options: N/A
Recommendations for 2nd round: N/A 



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2117778
	to be revised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on [310] NTN_Solutions_Part2
	Samsung
	

	Simulation assumptions for NTN co-existence
	Samsung, CATT
	

	Simulation assumptions for HAPS co-existence
	Nokia
	

	Summary of NTN co-existence study
	TBA
	

	Summary of HAPS co-existence study
	TBA
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117778
	Draft text proposal to update TR 38.863 NTN related RF and co-existence aspects
	Samsung
	Revised
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-211xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-211xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 1 Contact information
Contact information
	Company
	Name
	Email address

	Samsung
	Runsen TANG
	Runsen.tang@samsung.com

	Hughes/EchoStar
	Munira JAFFAR
	Munira.Jaffar@echostar.com

	THALES
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Dorin PANAITOPOL
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Annex 2 TDOC list for Agenda Item 8.13.2
A total of 21 TDOCs have been received for this agenda and listed as below. 
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2117384
	Co-existence simulation results for NTN <--> TN scenarios
	CATT
	discussion
	Discussion
	8.13.2.1
	available

	R4-2117745
	Simulation result for coexistence study on NR to support non-terrestrial networks
	Xiaomi
	discussion
	Information
	8.13.2.1
	available

	R4-2117777
	NR-NTN co-ex assumption and ACIR results
	Samsung
	discussion
	Approval
	8.13.2.1
	available

	R4-2117778
	Draft text proposal to update TR 38.863 NTN related RF and co-existence aspects
	Samsung
	pCR
	Approval
	8.13.2
	available

	R4-2118145
	Coexistence simulation assumptions and results for NTN
	Qualcomm Incorporated
	discussion
	
	8.13.2.1
	available

	R4-2118146
	Coexistence simulation assumptions and results for HAPS
	Qualcomm Incorporated
	discussion
	
	8.13.2.2
	available

	R4-2118158
	NTN - Simulation first results 
	Ericsson
	discussion
	Discussion
	8.13.2.1
	Revised to R4-2120626

	R4-2118162
	NTN - LS to RAN2 on NTN UE assumptions for TN-NTN coexistence studies
	Ericsson
	LS out
	Approval
	8.13.2
	available

	R4-2118615
	HAPS simulation assumptions and results for coexistence study
	Nokia, Nokia Shanghai Bell
	discussion
	Approval
	8.13.2.2
	available

	R4-2118714
	Discussion on HAPS simulation assumptions
	Huawei, HiSilicon
	other
	Approval
	8.13.2.2
	available

	R4-2118715
	Initial NTN simulation Results and discussion on ACLR and ACS
	Huawei, HiSilicon
	other
	Approval
	8.13.2.1
	available

	R4-2119202
	Further discussion on simulation assumptions for NTN
	ZTE Corporation
	other
	Approval
	8.13.2.1
	available

	R4-2119203
	Set 1 Simulation results for NTN coexistence study
	ZTE Corporation
	other
	Approval
	8.13.2.1
	available

	R4-2119294
	On the S-band NTN-NTN Coexistence
	Hughes/EchoStar
	discussion
	Decision
	8.13.2
	available

	R4-2119300
	NTN-NR MEO Scenarios and Characteristics
	Hughes/EchoStar
	discussion
	Agreement
	8.13.2.1
	available

	R4-2119546
	Correction of some Simulation Parameters for NTN Coexistence Scenarios
	THALES
	discussion
	Discussion
	8.13.2.1
	available

	R4-2119552
	NTN coexistence simulation results
	MediaTek (Chengdu) Inc.
	discussion
	Decision
	8.13.2.1
	available

	R4-2119554
	On NTN-NTN Coexistence Analysis
	THALES
	discussion
	Discussion
	8.13.2.1
	available

	R4-2119557
	TN-NTN Coexistence Results for Phase 1
	THALES, Magister Solutions Ltd
	discussion
	Discussion
	8.13.2.1
	Revised to R4-2120628

	R4-2120626
	NTN - Coexistence simulations results
	Ericsson
	discussion
	Discussion
	8.13.2.1
	

	R4-2120628
	TN-NTN Coexistence Results for Phase 1
	THALES, Magister Solutions Ltd
	discussion
	Discussion
	8.13.2.1
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Table 7.5-1: ACS for NR bands with Foc s < 2700 MHZ and Fux_nes < 2700 MHz
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Table 6.5.2.4.1-2: NR ACLR requirement
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