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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This lead summary document captures issues related to NR NTN coexistence aspects. It contains a summary of the contributions under sections 9.12.2 at TSG-RAN WG4 #99-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 recommendation on prioritization of discussion and whether any issues should be postponed.
A total of 14 TDOCs have been received for this agenda (See Appendix 1) and 5 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: HAPS
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Topic #5: Calibration and alignment
To progress the discussion, it is proposed that the meeting could:
· 1st round: Focus on Topic #1 and 3, targeting on narrowing down co-existence scenarios and agreeing on parameters of NTN & TN systems.
· 2nd round: Focus on Topic #2, 4 and 5. Simulation assumptions will be captured in one or two separate document(s) as appropriate. Target to agree on WFs for simulation assumptions to provide results in RAN4 #99e.
Topic #1: Coexistence scenarios
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109544
	Samsung
	Proposal 1: De-prioritize the NR/NB IoT indoor scenario until the O2I propagation model and its input variables are discussed and agreed, considering Observations 1, 2 and 3.
Observation 1: To consider indoor NR/NB IoT BS and UE, the O2I propagation model provided in TR 38.811 requires many inputs to be agreed to make simulation results from different companies comparable.
Observation 2: The O2I loss models in TR 38.803 and TR 36.942 are not designed for space-to-earth path which the propagation path usually penetrates from rooftop to indoor.
Observation 3: For indoor case, the NTN ACI would be further reduced due to O2I penetration.

	R4-2111462
	Thales
	Proposal 1: RAN4 shall update “Simulation assumptions for NTN co-existence study” document with the Figure 1, the Figure 2 and the Figure 3.
[image: ]
Figure 1: S-band NTN-TN adjacent band coexistence scenarios with TN in FDD mode
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Figure 2: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n34)
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Figure 3: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n41)



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Open issues and candidate options before e-meeting:
Issue 1-1: Indoor scenario of NR/NB-IoT
· Proposals
· Option 1: De-prioritize the NR/NB IoT indoor scenario until the O2I propagation model and its input variables are discussed and agreed 
· Option 2: TBA
· Recommended WF: 
The moderator would like to give a try to reduce the work load as much as possible. So following approaches are recommended.
· Approach 1: satellite operators are invited to clarify whether NTN UE will be served with indoor scenario. If not, the indoor scenario of NR/NB-IoT can be removed. 
· Approach 2: If Approach 1 cannot be agreed, the NR/NB-IoT indoor scenario can be considered in Phase 2 with a clear agreement on O2I propagation model. 
Sub-topic 1-2
Open issues and candidate options before e-meeting:
Issue 1-2: Interference chart
· Proposals
· Option 1: RAN4 shall update “Simulation assumptions for NTN co-existence study” document with the Figure 1, the Figure 2 and the Figure 3.
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Figure 1: S-band NTN-TN adjacent band coexistence scenarios with TN in FDD mode
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Figure 2: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n34)
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Figure 3: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n41)
· Recommended WF
· Incorporate the Aggressor and victim table agreed in last RAN4 meeting show as below and capture Figure 1, 2 & 3 into the “Simulation assumptions for NTN co-existence study” document. 
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1
	TN - 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 n34 TDD. 
	Phase 1

	6
	TN with NTN
	TN DL
	NTN UL
	Applicable for satellite operating in S band, e.g. coexistence with n34 TDD. 
	Phase 1

	7
	TN with NTN
	TN UL
	NTN DL
	Applicable for satellite operating in S band, e.g. coexistence with n41 TDD.
	Phase 2

	8
	TN with NTN
	NTN DL 
	TN UL
	Applicable for satellite operating in S band, e.g. coexistence with n41 TDD.
	Phase 1

	9
	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



Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	Ericsson
	Approach 1 is ok, considering all NTN UEs will always be outdoor.

	Huawei
	Option 1

	Xiaomi
	Option 1. Indoor case can be De-prioritize

	Hughes/EchoStar
	Option 1

	THALES
	Option 1, Approach 1. Indoor case can be de-prioritized.

	CATT
	Option 1

	Samsung
	We support our option 1, and prefer approach 1.

	ZTE
	Option 1

	Inmarsat
	Option 1

	Fraunhofer
	Indoor NTN UEs should be de-prioritized


 
Sub topic 1-2 
	Company
	Comments

	XXX
	

	Ericsson
	It’s ok to add the table.
For the figure, we are wondering what is the added value? It only shows possible DL-DL, UL-UL, DL-UL and UL-DL types of interferences, which are anyway captured in the table…

	Huawei
	No strong view on this. But I think current table reflect the agreement correctly.

	Xiaomi
	No strong view

	Hughes/EchoStar
	Table is OK but consider de-prioritize NTN-NTN

	THALES
	Option 1 is helpful to better visualize the interference types. 
We can also use the description to further discuss on the interference source types, the number of sources, etc.
NTN-NTN scenario can be deprioritized if no interest from NTN operators.

	CATT
	No strong view for the figure as it just visualized the scenario. But seems not so necessary from co-existence work point of view.

	Qualcomm
	It is OK to add the tale. 
For the figure, we don’t have strong view. 

	ZTE
	Table is sufficient we think.

	Inmarsat
	Ok, but we should deprioritize NTN-NTN

	Fraunhofer
	Table could be captured in informative annex if needed.


 
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 Indoor scenario of NR/NB-IoT
	All support Option 1 and several companies support Approach 1 to remove NR/NB-IoT Indoor scenario. 
Tentative agreements: 
Remove NR/NB-IoT Indoor scenario since NTN UE s will always be outdoor. 
Candidate options:N/A
Recommendations for 2nd round:N/A



	
	Status summary 

	Issue 1-2 Interference chart
	All support updating the “Simulation assumptions for NTN co-existence study” with the agreed Aggressor and victim table. 
There are doubts on the necessity to capture Figure 1, 2 & 3.
There are additional proposals to deprioritize NTN-NTN scenarios. However, NTN-NTN scenarios have already been  moved to Phase 2 as the agreement in last RAN4 meeting
Tentative agreements: 
Update the “Simulation assumptions for NTN co-existence study” with the agreed Aggressor and victim table.  
Candidate options:
· Capture the Figure 1, 2 &3 as informative Annex.
Recommendations for 2nd round:
1. Try to agree on the Candidate option since from moderator’s point of view, it is not harmful to capture these figures as they are helpful to visualize the interference type.
2. Further clarification on deprioritizing NTN-NTN scenarios is needed – Does it mean DO NOT consider NTN-NTN scenarios? 



Discussion on 2nd round
Open Issues and view collection
Issue 1-2-1: Interference chart
· Proposals
· Option 1: Capture the Figure 1, 2 &3 as informative Annex. 
Observation from Moderator: from moderator’s point of view, it is not harmful to capture these figures as they are helpful to visualize the interference type.
· Recommended WF: 
· Agree on Option 1.
	Company
	Comments

	Qualcomm
	A clarification question: we noticed there is no NTN UE deploying in TN sites. Is it the intention or it is just an example?

	Huawei
	OK for moderator’s proposal.

	Ericsson
	Ok with the recommended WF.

	Nokia
	Ok with WF

	Hughes/EchoStar
	OK with WF proposal

	Samsung
	OK with moderator’s WF.

	Inmarsat
	Ok with WF proposal

	THALES
	Ok for the WF. To Qualcomm: is just an example.



Issue 1-2-2: Deprioritize NTN-NTN Scenarios
· Proposals
· Option 1: DO NOT consider NTN-NTN scenarios. 
· Recommended WF: 
· Agree on Option 1.
	Company
	Comments

	Moderator
	There are additional proposals to deprioritize NTN-NTN scenarios. However, NTN-NTN scenarios have already been moved to Phase 2 as the agreement in last RAN4 meeting. 
So proponents of the additional proposals are invited to clarify the meaning of “deprioritize” – does it mean DO NOT consider NTN-NTN scenarios.

	Qualcomm
	Disagree to deprioritize NTN-NTN scenarios. Without the NTN-NTN co-ex simulation results, RAN4 could not conclude the RF requirements for NTN gNB and UE.

	Ericsson
	Disagree, we share Qualcomm’s comments. We agreed to have them in phase 2 to reduce the scope in the calibrations phase, but those scenarios shall be simulated to set correct RF requirements.

	Nokia
	We can’t agree not to consider NTN-NTN scenarios. We are okay to focus on NTN-TN first but all relevant scenarios shall be studied. 

	Hughes/EchoStar
	Agree with WF. 
NTN-NTN scenarios is out of scope for the MSS S-Band. The adjacent bands are TN. The NTN-TN scenario is more than sufficient to establish the RF requirements for NTN gNB and UE. 

	THALES
	Agree with the WF for the reasons already mentioned.
If any interest for NTN-NTN scenarios, NTN operators should ask for such work.
We would like to recall the RAN4 agreement from RAN4#98-bis-e: “RAN4 shall consider inputs from NTN operators for the NTN-NTN coexistence scenarios for MSS S-band.”

If no interest on NTN-NTN coexistence from NTN operators, why to consider this? Please also note that the agreement for the coexistence simulations only concerns MSS S-band. 
For the L-band (even if exemplary band), there are no coexistence simulations to be performed. Only S-band is concerned (again, RAN4 decision).

	Moderator
	Agreement in GTW session (May 25)
Further clarify NTN with NTN scenarios with the agreed bands included in this WID.



Summary for 2nd round
	
	Status summary 

	Issue 1-2-1: Interference chart

	All support the recommended Way Forward. 
Agreement: Capture Figure 1, 2 &3 as informative Annex in Simulation assumptions for NTN coexistence study document.

	Issue 1-2-2: Deprioritize NTN-NTN Scenarios
	Agreement in GTW session (May 25)
Further clarify NTN with NTN scenarios with the agreed bands included in this WID.




Topic #2: Network layout model & methodology
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109118
	CATT
	Proposed updates based on R4-2106105
Coordination System
Option 2 There is no need to consider the curvature of earth for layout, assuming one satellite beam for the simulation. The distances for LEO-600, LEO-1200 and GEO can be assumed as 600km, 1200km and 35786km separately for any point under the 3dB satellite beam.
Deployment of NTN UE
Option 4 NTN UE should be randomly generated within the NTN area. How does it co-locate with TN network depends on how we place the 2 networks.
Coexistence between NTN and NTN
The following 2 cases should be considered.
· One satellite carries two neighbour carriers, where the footprints of the 2 carriers are the same and coordinated see figure 2.2-1. 
· Two satellites (GEO and LEO) operate on two neighbour carriers but at different height, see figure 2.2-2. The number of LEO satellite and footprints are FFS.
Figure2.1-1 Layout for coexistence between NTN and TN (TBD)


Figure 2.2-2 Layout for coexistence between NTN systems 


Figure 2.2-3 Layout for coexistence between NTN systems (different height satellites)

	R4-2109119
	CATT
	Observation: The impact of earth curvature on co-existence performance under TN DL-NTN DL scenario seems acceptable.
Proposal: It is proposed not to consider earth curvature for TN-NTN co-existence.

	R4-2109645
	CATT 
	This paper presented a simplified method for TN UL/DL --> NTN UL simulation.
The proposed method is as the following steps.
1) Randomly generate TN system (19 sites with wraparound) within the coverage of satellite beams.
2) Calculate the interference Pi from TN system to satellite. If the maximum number of loops I reached, go to the next step. Otherwise, go back to 1).

3) Calculate the total interference:




Where,  is the coverage rate of TN systems, S0 is the coverage area of a TN system and S is the coverage area of satellite beams. 
I is a parameter that balances the complexity and accuracy. Lager loop number I could promises better accuracy but costs more calculating resources and time.
4) Calculate the performance of NTN UE. In this step, the interference from TN systems is expressed by Ptotal and no more TN sites are generated.

	R4-2110119
	Ericsson
	Proposal 2: When NTN is aggressor in DL, a TN located at satellite’s cell border shall also be observed for FRF=1.
Proposal 3: When TN is victim in DL, a scenario where the satellite is at low elevation shall also be analysed, considering a NTN cell at satellite coverage edge.
Proposal 4: When TN is victim in UL, NTN impact shall only be analysed on TN cells hosting a NTN UE.
Summary of Proposal 1~4 (to be shown as Issue 2-2 - Proposal - Option 2)

	R4-2110412
	Huawei, HiSilicon
	Coordination System
Proposal 1: If the beam size refers to the Nadir pointing of the satellite, we can take option 2. There is no need to consider the curvature of earth for layout, assuming one satellite beam for the simulation.
Simulation Methodology
For following two cases, more TN sites might be needed due to large coverage per beam of NTN node. The heterogeneous network layout is shown in figure 3-1.
	No.
	Combination
	Aggressor
	Victim

	1
	TN - NTN
	TN DL (TN BS)
	NTN UL (NTN satellite)

	2
	TN - NTN
	TN UL (TN UE)
	NTN UL (NTN satellite)

	3
	To be added
	
	



[image: general NTN topology]
Figure 3-1 The heterogeneous network layout
The number of TN networks has been analyzed in the contribution [3], the number of layers can be calculated by equation as below:
Layer = D-beam/ISD/2 + 1                                (1)
Where D-beam is the footprint. The total number of sites can be calculate as below
Site_total = 3* Layer *( Layer -1) + 1                           (2)
Observation 1: 
There are some options to address the heterogeneous network layout with so many sites.
Option 1: The heterogeneous network layout with all the sites can be simulated.
Option 2: The heterogeneous network layout with parts of the sites can be simulated. After we get the interference levels of parts of the sites, we can calculate the interference levels of all the sites by scaling factor.
Option 3: Other solutions are not precluded.

	R4-2110799
	Qualcomm
	Coordination System
Proposal 1: RAN4 to consider the used assumptions in TR 38.811 for 3D global coordinate system as well the curvature of earth formula to calculate the slant distance between the UE and satellite.
Simulation Methodology
Proposal 2: RAN4 to consider one TN network (i.e., 19 cells * 3 sectors) dropped randomly every snapshot with different location inside the NTN cell. One option is the TN network centres could be defined by creating a location grid in order to cover all the locations in the NTN cell as shown in Figure 1. 
Figure 1: possible TN networks locations across one NTN cell 
[image: ]
In addition to that, consider the random NTN UE dropping within the TN network.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Open issues and candidate options before e-meeting:
Issue 2-1: Coordinate system
· Proposals
· Option 1: RAN4 to consider the used assumptions in TR 38.811 for 3D global coordinate system as well the curvature of earth formula to calculate the slant distance between the UE and satellite. (Option 1 of R4-2106105)
· Option 2: There is no need to consider the curvature of earth for layout, assuming one satellite beam for the simulation. The distances for LEO-600, LEO-1200 and GEO can be assumed as 600km, 1200km and 35786km separately for any point under the 3dB satellite beam. (Option 2 of R4-2106105) 
· Recommended WF
· Option 2 (as illustrated in several input documents differences are very small.)
Sub-topic 2-2
Open issues and candidate options before e-meeting:
Issue 2-2: Method to generate TN sites for NTN-TN co-existence studies
· Proposals
· Option 1 (CATT & Huawei): 
For following two cases, more TN sites might be needed due to large coverage per beam of NTN node. The heterogeneous network layout is shown in figure 3-1.
	No.
	Combination
	Aggressor
	Victim

	1
	TN - NTN
	TN DL (TN BS)
	NTN UL (NTN satellite)

	2
	TN - NTN
	TN UL (TN UE)
	NTN UL (NTN satellite)

	3
	To be added
	
	



[image: general NTN topology]
Figure 3-1 The heterogeneous network layout
The number of layers can be calculated by equation as below:
Layer = D-beam/ISD/2 + 1                                (1)
Where D-beam is the footprint. The total number of sites can be calculate as below
Site_total = 3* Layer *(Layer -1) + 1                           (2)
There are some options to address the heterogeneous network layout with so many sites.
· Option 1-1: The heterogeneous network layout with all the sites can be simulated.
· Option 1-2: The heterogeneous network layout with parts of the sites can be simulated. After we get the interference levels of parts of the sites, we can calculate the interference levels of all the sites by scaling factor.
· Option 1-3: Following steps can be used to simplify the simulation 
1) Randomly generate TN system (19 sites with wraparound) within the coverage of satellite beams.
2) Calculate the interference Pi from TN system to satellite. If the maximum number of loops I reached, go to the next step. Otherwise, go back to 1).
3) Calculate the total interference:



Where,  is the coverage rate of TN systems, S0 is the coverage area of a TN system and S is the coverage area of satellite beams. 
I is a parameter that balances the complexity and accuracy. Lager loop number I could promises better accuracy but costs more calculating resources and time.
4) Calculate the performance of NTN UE. In this step, the interference from TN systems is expressed by Ptotal and no more TN sites are generated.
· Option 1-4: Other solutions are not precluded.
· Option 2 (Ericsson): consider following table 
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/TN to consider?
	Which TN cells to consider?
	Additional remark

	1
	TN with NTN
	TN DL
	NTN DL
	All TNs in NTN cell
	All
	How many active TNs?

	2
	TN with NTN
	TN UL
	NTN UL
	All TNs in NTN cell?
	All
	How many active TNs?

	3
	TN with NTN
	NTN DL
	TN DL
	1- NTN cell at Nadir point:
a- TN randomly placed in the NTN cell.
b- TN at NTN cell edge if FRF=1.
2- NTN cell with satellite at low elevation:
a- TN randomly placed in the NTN cell
b- TN at NTN cell edge if FRF=1.
	All
	

	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell at Nadir point:
TN randomly placed in this cell
	Only the TN cells hosting NTN UE(s)
	

	5
	TN with NTN
	NTN UL
	TN DL
	1- NTN cell at Nadir point:
a- TN randomly placed in the NTN cell
b- TN at NTN cell edge if FRF=1.
2- NTN cell with satellite at low elevation:
a- TN randomly placed in the NTN cell
b- TN at NTN cell edge if FRF=1.
	All
	

	6
	TN with NTN
	TN DL
	NTN UL
	All TNs in NTN cell
	All
	How many active TNs?

	7
	TN with NTN
	TN UL
	NTN DL
	TBD
	
	

	8
	TN with NTN
	NTN DL 
	TN UL
	NTN cell at Nadir point:
TN randomly placed in this cell
	Only the TN cells hosting NTN UE(s)
	

	9
	NTN with NTN
	NTN DL
	NTN DL
	TBD
	NA
	

	
	
	NTN UL
	NTN UL
	TBD
	NA
	

	Further clarification from Ericsson: 
So far, RAN4 has only considered NTN central beam at Nadir position. But for TN DL as victim, we propose to look also at satellite at low elevation angle, where the NTN central beam won’t be at Nadir position (see R4-21100119 for justification). Note that for the simulations alignment, only NTN central beam at Nadir point could be considered.



· Option 3(Qualcomm): For NTN-TN coexistence studies, one TN network (i.e., 19 cells * 3 sectors) is dropped randomly every snapshot with different location inside the NTN cell. 
· Option 3-1: Follow the traditional method to randomly drop TN network centres every snapshot within in NTN cell 
· Option 3-2: TN network centres could be randomly drooped among a location grid in order to cover all the locations in the NTN cell. Such location grid could be created by equal sampling points per side of the hexagon. As shown in Figure 1, 11 points per side is used and the distance between successive points is about 12 km
Figure 1: possible TN networks locations across one NTN cell
[image: ]
· Recommended WF
· Furth discuss options and sub-options above. 
Sub-topic 2-3
Issue 2-3: Co-existence between NTN and NTN
· Proposals
· Option 1: (remove [] in Section 2.2.2 of R4-2106105) 
The following 2 cases should be considered.
· One satellite carries two neighbour carriers, where the footprints of the 2 carriers are the same and coordinated see figure 2.2-2. 
· Two satellites (GEO and LEO) operate on two neighbour carriers but at different height, see figure 2.2-3. The number of LEO satellite and footprints are FFS.



Figure 2.2-2 Layout for coexistence between NTN systems 


Figure 2.2-3 Layout for coexistence between NTN systems (different height satellites)

· Option 2: TBA
· Recommended WF
· Agree on Option 1. Other layouts are not precluded and contribuitons are invited. 

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 Coordinate system
	Company
	Comments

	Ericsson
	As we are proposing to also look at satellite with low elevation angle (DL-DL cases), option 1 is still preferred. The Option 2 would only be ok when NTN central beam is at Nadir point.

	Huawei
	When NTN central beam is at Nadir point, we prefer option 2. However, if RAN4 has to check the low elevation angle, more discussion is needed. Maybe footprint also should be discussed.

	Xiaomi
	For the simulation, we think option 2 is simple and enough. However, option 1 is also OK for us

	THALES
	As previously explained during RAN4#98bis-e, we prefer option 1. 

	CATT
	Option 2 is feasible for the scenarios in our paper R4-2109119. Other scenarios can be discussed further if there is a preference.

	Qualcomm
	Option 1. As explained by Ericsson, if low elevation angle is considered, option 1 shall be considered. Clarification questions to CATT: In figure 5 of R4-2109119 with the TP loss, there is indeed a gap, why the observation is saying no big difference?

	Samsung
	We prefer option 1 for all scenarios. 
But we are also OK with option 2 for scenarios only has nadir beam cases. This may needs further discussion on detailed beam assumption in each scenario.

	ZTE
	Maybe option 1 is better if considering difference case like low evaluation or nadiar point

	Fraunhofer
	Since the 3dB beamwidths are not captured in option 2 – it is not acceptable.
Anyways, even if the Earth’s curvature could be neglected for some special cases, we think we should stick with option 1.


 
Sub topic 2-2 Method to generate TN sites for NTN-TN co-existence studies
	Company
	Comments

	Moderator
	For Option 3, a further clarification on how the TN location grid is created, e.g. number of spots, distribution, etc., has been provided by Qualcomm. 

	xxx
	

	Ericsson
	Option 1 approach is ok for the mentioned cases. But when we calculate the total interference, we can’t assume all TNs will trasnmit at full capacity, this is not realistic, it never happens. 
Our option 2 is our proposal based on the fight NTN central beam at Nadir point is not always the worst case scenario: when satellite is a low elevation angle, the higher path loss is largely compensated by the higher TN BS antenna gain (AAS and non AAS). 
Option 3: option 3-2 would give a good overview but might be resource consuming…

	Huawei
	Option 1, we can consider some scaling factor if it’s impossible that all TNs will transmit at full capacity.
For Option 2, if we go to a low elevation angle, there are some open issues and parameter to be addressed and assumed. 

	THALES
	Agree with proposed WF. 
However, we should consider worst cases, and then we can compute a mean interference based on the number of interfering sources and/or their densities.

	CATT
	Option 1.

	Qualcomm
	For option 1, clarifications on the figure for the layout: does it mean TN network centre should be located per the grids calculated by the equations? If yes, how to randomly distribute the TN network as mentioned in the option 1-3? How many TN network are needed? 

We think option 1-3 is a good start. The clarifications on how to define ,  S0, and S are needed.
For option 2, we can add further consider the case for low elevation angle.
For option 3, seems it is similar as option 1 in general. But need to confirm.

	Samsung
	We are open to all options, as they are not really conflicting each other.
But for option 1, we would like to echo Ericsson’s comment that we should not assume all TN networks are transmitting simultaneously in simulation. 
For TN to NTN scenarios, we provided reference from ITU-R WP 5D below for lower loading factor as a possible approach, and not preclude other approaches:
1. IMT network loading/activate factor
	
	Urban/suburban macro
	Rural macro
	Urban small cell (outdoor)/Micro cell

	Network loading factor (average base station activity) (Note 1)
	20%, 50%
	20%, 50%
	20%, 50%

	Note 1: For areas greater than 50 km2 a network loading factor of 20% should be used.




	ZTE
	Fine with option 1 which is more clear, in addition loading factor or active factor should also been considered

	Fraunhofer
	Agree with Thales.



Sub topic 2-3 Co-existence between NTN and NTN
	Company
	Comments

	xxx
	

	Ericsson
	Fine with Moderator’s recommendation, we could start with this option.

	Xiaomi
	Option 1

	Hughes/EchoStar
	This need to be de-prioritized. There is no NTN band adjacent to S-band (1980-2010) and (2170-2200) MHz

	THALES
	NTN – NTN coexistence should be de-prioritized if no interest from operators. Moreover, the use case does not seem applicable for S-Band.

	CATT
	Support moderator’s recommendation.

	Qualcomm
	OK with option 1.

	Samsung
	Support moderator’s recommended way forward

	ZTE
	Fine with moderator’s recommendation.

	Inmarsat
	We should deprioritize NTN-NTN coexistence for now.

	Fraunhofer
	There are 2 cases but three figure captions and it seems that the cases do not refer to the correct figures. Please find our changes above.
We are not sure what the benefit is to remove the brackets if other layouts are not precluded.
In addition, there seems to be no consensus on whether NTN-NTN coexistence is really needed.



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: Coordinate system 
	7 companies are OK with Option 1. 
4 companies are OK with Option 2 when NTN central beam is at Nadir point. 
Tentative agreements: N/A 
Candidate options:
· Option 1: RAN4 to consider the used assumptions in TR 38.811 for 3D global coordinate system as well the curvature of earth formula to calculate the slant distance between the UE and satellite. (Option 1 of R4-2106105)
· Option 2: There is no need to consider the curvature of earth for layout, assuming one satellite beam for the simulation. The distances for LEO-600, LEO-1200 and GEO can be assumed as 600km, 1200km and 35786km separately for any point under the 3dB satellite beam. (Option 2 of R4-2106105)
Recommendations for 2nd round:
Try to agree on Option 1 as it convers more cases. Otherwise following approach is suggested: 
· Step 1: Go on with Option 2 for calibration purpose assuming NTN central beam is at Nadir point.
· Step 2: Further study and discuss the difference between Option 1 and 2 in low elevation angle cases. If there are no big differences, then we adopt Option 2. 

	Issue 2-2: Method to generate TN sites for NTN-TN co-existence studies 
	Various views and comments have been provided. And it indeed needs further discussion. However, some common views can be achieved. 
Tentative agreements: 
· It should not be assumed that all TN networks are transmitting simultaneously in simulation.
· Low elevation angle cases should be further considered based on the table in Option 2. 
Candidate options:
· Option 1
· Option 3
Recommendations for 2nd round:
Further clarifications on sub Options in Option 1 are invited and then discuss candidate options to see any agreements can be made. 

	Issue 2-3: Co-existence between NTN and NTN
	6 companies agree with Option 1. But there are proposals to deprioritize NTN-NTN scenarios. 
Tentative agreements: N/A
Candidate options: 
· Option 1
Recommendations for 2nd round:
Whether to deprioritize NTN-NTN scenarios shall be determined in Issue 1-2. For NTN-NTN layout itself, try to agree with Option 1 as a starting point.



Discussion on 2nd round
Open issues and view collection
Issue 2-1: Coordinate system
· Proposals: 
· Option 1: RAN4 to consider the used assumptions in TR 38.811 for 3D global coordinate system as well the curvature of earth formula to calculate the slant distance between the UE and satellite. (Option 1 of R4-2106105)
· Option 2: There is no need to consider the curvature of earth for layout, assuming one satellite beam for the simulation. The distances for LEO-600, LEO-1200 and GEO can be assumed as 600km, 1200km and 35786km separately for any point under the 3dB satellite beam. (Option 2 of R4-2106105) 
· Recommended WF: 
· Do no consider curvature of earth for calibration and adopt Option 1 for co-existence study. 
	Company
	Comments

	Qualcomm
	If we agree with Option 1 for co-existence study, we should also consider curvature for calibration. Otherwise, we might have different simulation results. So our proposal is to consider curvature of earth for both calibration and co-existence study.

	Huawei
	We agree with the recommended WF.

	Ericsson
	Option 1. We identified worst case scenario with satellite at low elevation angle.

	Nokia
	Agree with QC (Option 1 includes earth curvature)

	Hughes/EchoStar
	Option 1

	THALES
	Option 1. As explained during the GTW session, WF is also fine.

	Moderaor
	Agreement in GTW session (May 25)
Adopt Option 1 for calibration and co-existence study.



Issue 2-2: Method to generate TN sites for NTN-TN co-existence studies
· Proposals: 
· Option 1: For following two cases, more TN sites might be needed due to large coverage per beam of NTN node. The heterogeneous network layout is shown in figure 3-1.
	No.
	Combination
	Aggressor
	Victim

	1
	TN - NTN
	TN DL (TN BS)
	NTN UL (NTN satellite)

	2
	TN - NTN
	TN UL (TN UE)
	NTN UL (NTN satellite)

	3
	To be added
	
	


· Option 1-1: The heterogeneous network layout with all the sites can be simulated.
· Option 1-2: The heterogeneous network layout with parts of the sites can be simulated. After we get the interference levels of parts of the sites, we can calculate the interference levels of all the sites by scaling factor.
· Option 1-3: Following steps can be used to simplify the simulation 
5) Randomly generate TN system (19 sites with wraparound) within the coverage of satellite beams.
6) Calculate the interference Pi from TN system to satellite. If the maximum number of loops I reached, go to the next step. Otherwise, go back to 1).
7) Calculate the total interference:



Where,  is the coverage rate of TN systems, S0 is the coverage area of a TN system and S is the coverage area of satellite beams. 
I is a parameter that balances the complexity and accuracy. Lager loop number I could promises better accuracy but costs more calculating resources and time.
8) Calculate the performance of NTN UE. In this step, the interference from TN systems is expressed by Ptotal and no more TN sites are generated.
· Option 1-4: Other solutions are not precluded.
· Option 3: For NTN-TN coexistence studies, one TN network (i.e., 19 cells * 3 sectors) is dropped randomly every snapshot with different location inside the NTN cell. 
· Option 3-2: TN network centres could be randomly droped among a location grid in order to cover all the locations in the NTN cell. Such location grid could be created by equal sampling points per side of the hexagon. As shown in Figure 1, 11 points per side is used and the distance between successive points is about 12 km
Figure 1: possible TN networks locations across one NTN cell
[image: ]
· Recommended WF: 
· TBA
	Company
	Comments

	Moderator
	To Huawei, to my understanding, the figure of heterogeneous network layout, as well as equations to calculate layouts & site numbers are just for reference. These are not needed for the Option 1-1, 1-2 proposals. 

To CATT & Qualcomm
Option 1-3 & Option 3-1 are merged since they both follow the traditional method to randomly drop one TN network (i.e., 19 cells * 3 sectors) within the satellite beam. Any concern on that? 
QC’s response to Moderator:
Agree with that option 1-3 and option 3-1 can be merged.

	Qualcomm
	To CATT
For option 1-3, clarifications on the figure for the layout: 
1) Does it mean TN network centre should be located per the grids calculated by the equations? 
Moderator: To my understanding, the equations are not related to Option 1-3. 

2) If yes, how to randomly distribute the TN network as mentioned in the option 1-3? How many TN network are needed? 

3) We think option 1-3 is a good start. The clarifications on how to define ,  S0, and S are needed.

	Qualcomm2
	For option 1-1: it is not necessary to consider a large mound of TNs simultaneously transmitting. 
For option 1-2: can proponent clarify the details on how to calculate the interference level from all the TN sites with part of interference level?

For option 1-3: we think option 1-3 is a good start. The clarifications on how to define ,  S0, and S are needed.
For option 3: Actually, it is kind of similar with option 1-3. The only difference is we use the pre-defined gird to cover all area of NTN as much as possible.

	Huawei
	To QC, I think the option 1-3 just calculate the part interference level from all the TN sites, which is similar with option 1-2. I don’t have strong view on how to calculate the scaling factor. Maybe we can the coverage area between satellite beam footprint and TN coverage area as option 1-2. Alternative is to use the total sites number and the sample sites number.

	Ericsson
	
Option 1: 1-3 is probably a good basis, we should  parameter to take into account all TNs will never transmit at full capacity at the same time. S0/S factor would need further thinking…
Option 3: To Qualcomm: if the TN distribution is still random, the only difference with opt 1-3 is to make sure the TNs will be located on one of the position in the grid, but we still don’t make sure the all NTN cell is covered, right? If so, the grid might not be needed.

	Samsung
	Our observation is that these options seems for different co-ex scenarios. Option 1 seems for TN to NTN, and option 3 is for NTN to TN.
For TN to NTN co-ex study, option 1-3 may be good basis, but need further development.
For NTN to TN co-ex study, option 3 generally is a good principle. Option 3-1 reflects this principle well. Option 3-2 is a more detailed approach, but it may needs further discussed and development. 
In general, we suggest to FFS this, as it does not impact the calibration.

	Inmarsat
	No major comments

	THALES
	We agree with Samsung, depending on the type of coexistence study, preferable option may be different.



Issue 2-3: Co-existence between NTN and NTN
· Proposals
· Option 1: (remove [] in Section 2.2.2 of R4-2106105)
· Recommended WF: 
· Whether to deprioritize NTN-NTN scenarios shall be determined in Issue 1-2. For NTN-NTN layout itself, Option 1 can be a starting point. 
	Company
	Comments

	Hughes/EchoStar
	NTN-NTN should be removed. This is really unnecessary and will help save RAN4 workload

	Eutelsat
	NTN-NTN is not required at present. RAN4 is already overloaded with work so including this in the present plan may cause further work/ delay.
Request to moderator: I cannot find the exact reference however RAN-P agreed NT as victim to NTN be studied. NTN-NTN work should be referred to the next RAN-P for a scope to be agreed. 

	Inmarsat
	We share the view that NTN-NTN coexistence should be removed.
To clarify:  Given that both ITU-R and ETSI (via for example ETSI SES specifications for the UEs) provide pretty well-defined RF requirements that satellite operators and equipment manufacturers have to respect today – regardless of the air interface used – it’s not very clear what the purpose of NTN-NTN coexistence analysis is.
Clearly not to derive RF requirements, since ultimately ITU-R and ETSI requirements are the authoritative source (which was also agreed a few meetings ago).
If 3GPP derives requirements that are at odds with those of ITU-R and ETSI, this could either completely invalidate the 3GPP work, or make the derived requirements unusable for NTN operators and equipment manufacturers.
As a side note, this is true also for NTN-TN coexistence, 3GPP’s coexistence analysis can at best serve as input, but does not have regulatory authority.

	THALES
	RAN4#98-bis-e agreement: “RAN4 shall consider inputs from NTN operators for the NTN-NTN coexistence scenarios for MSS S-band.”

	Moderator
	To Eutelsat: 
I will further check the WID scope and contact the rapporteur as appropriate. 



Summary for 2nd round
	
	Status summary 

	Issue 2-1: Coordinate system 
	Agreement in GTW session (May 25)
Adopt Option 1 for calibration and co-existence study.

	Issue 2-2: Method to generate TN sites for NTN-TN co-existence studies 
	Diverse views are expressed and it is obvious more discussion is needed. 
Options are captured in R4-2108645 and FFS. 

	Issue 2-3: Co-existence between NTN and NTN
	As the conclusion of Issue 1-2 in GTW, we will further clarify NTN with NTN scenarios with the agreed bands included in this WID. So NTN-NTN scenarios can not be removed at current stage. This Issue 2-3 is somehow related to Issue 1-2. So it is recommended to focus on Issue 1-2 first and then discuss this Issue 2-3 in future meetings. 
Options are captured in R4-2108645 and FFS.



Topic #3: Other simulation assumptions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109118
	CATT
	Satellite Channel BW
5MHz
FRF
3
Number of active NTN UE
UL: 10, DL: 10 
NTN system Noise figure in dB
5dB
TN parameters
Updates based on Table 2.3-5 of R4-2106105 (shown as Issue 3-x )
TN BS antenna
For AAS antennas and non-AAS antennas, refer to the ITU LS reply in R4-20xxxxx. 
For UE antenna, an Omni-directional radiation pattern with antenna gain 0dBi is assumed
NTN Performance metric
The average throughput loss and 5%-ile throughput loss should be less than 5%.

	R4-2109544
	Samsung
	Proposal 2: Use FRF = 1 and BW = 30 MHz for NTN in co-ex assumption.
Proposal 3: Adopt option 2 in Table 2.3-5 together with Table 2.3-6 as the NR parameters for NR assumptions for co-ex study.
Observation 6: Option 1 cannot reflect the differences of inter-site distance (ISD), BS height, shadow fading, etc. among different deployment scenarios as urban macro, suburban macro and rural macro. Option 2 with an extra table as Table 2.3-6 in R4-2106105 clearly shows the different sets of parameters for different scenarios.

	R4-2110119
	Ericsson
	Proposal 1: To clarify FRF assumption, and as captured in RAN4#98bis-e Chair’s report, 2 phases will be considered for FRF: FRF=1 in phase 1 for simplification; FRF=3 in phase 2 or it is found FRF=1 is too stringent.
Proposal 5: Clarify TR 38.811 propagation model.
In the meantime, to not delay the calibration phase, this TR 38.811 propagation model could still be used as much as possible, further calibration might then be needed later if this model would need some update. 
Proposal 6: Adopt NTN BS noise figure values as proposed in Table 2.
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3



Proposal 7: Assume 80% of TN UEs are outdoor and 20% indoor for TN macro urban and suburban.
Proposal 9: Adopt the extended BS AAS antenna model (Table 4 Extended BS AAS antenna model) for TN in the scope of NTN simulations. 
Observation: The CLx-ile value should be adapted for rural, dense urban and indoor scenarios.

	R4-2110412
	Huawei, HiSilicon
	Proposal 2: Whether to use NTN UL power control or set 23 dBm may depend on the relation between CLx-ile, Path loss and Satellite Rx max Gain.
Proposal 3: the noise figure F for NTN system (dB) should be further evaluated based on the couple loss assumption between satellite and gateway.
[bookmark: OLE_LINK143]Proposal 4: the parameters in tale 5-1 can be reused for the following parameters , SNIRMIN, and SNIRMAX, but other options are not precluded.
Table 5-1: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

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

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


[bookmark: OLE_LINK130][bookmark: OLE_LINK133]It’s infeasible to achieve 30dB/22dB DL/UL maximum SNIR for NR NTN, so the following parameters need to be further studied and RAN4 need to check them with RAN1.
[bookmark: OLE_LINK134][bookmark: OLE_LINK137][bookmark: OLE_LINK141][bookmark: OLE_LINK142]			Attenuation factor, representing implementation losses
SNIRMIN  Minimum SNIR of the code set, dB
SNIRMAX  Maximum SNIR of the code set, dB

	R4-2110799
	Qualcomm
	Proposal 3: RAN4 to consider 20 MHz channel bandwidth with considering the number of active NTN UEs to be 3 in UL and 1 in DL that is in-line with the TN assumptions.
Proposal 4: RAN4 to refer to TR 36.942 for the BS non-AAS antenna pattern.
Proposal 5: RAN4 to reuse the same TN TPC for NTN with SNR target 15dB.

	R4-2111423
	Thales
	Proposal 4: For the purpose of coexistence analysis between adjacent bands, 20 MHz bandwidth size can be considered for simulation purpose.
Observation 1: However, in order to simplify the simulations, coexistence analysis could take into account the 30 MHz configuration as an example for NTN deployment in S-band.

	R4-2111462
	Thales
	Proposal 2: Update with following information
The satellite max Tx power can be calculated by the equation as below:

NRB configuration per BandWidth size and SCS:
	Configuration FR1 S-band
	NRB (5MHz BW)
	NRB (10MHz BW)
	NRB (15MHz BW)
	NRB (30MHz BW)

	SCS 15 kHz
	25
	52
	79
	160

	SCS 30 kHz
	11
	24
	38
	78


Set-1 satellite parameters for co-existence study (TR 38.821)
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Payload characteristics for DL transmissions

	Satellite EIRP density
	2GHz
	59 dBW/MHz
	40 dBW/MHz
	34 dBW/MHz

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	Satellite max TX power in dBm
	
	SCS15: 44.53; 47.71; 49.53; 52.59dBm
SCS30: 43.98; 47.37; 49.36; 52.48dBm
	SCS15: 46.53; 49.71; 51.53; 54.59dBm
SCS30: 45.98; 49.37; 51.36; 54.48dBm
	SCS15: 40.53; 43.71; 45.53; 48.59dBm
SCS30: 39.98; 43.37; 45.36; 48.48dBm

	Channel bandwidth
	
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz

	3dB beamwidth
	
	0.4011 deg
	4.4127 deg
	4.4127 deg

	Satellite beam diameter
	
	250 km
	90 km
	50 km



Proposal 3: Update with following information
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	NTN UE Assumptions (Distribution, Density/km2) for 15 MHz and 30 MHz configurations (FRF1)

	Satellite Beam Diameter
	2GHz
	250 km
	90 km
	50 km

	Mean Throughput Rate per (Active) NTN UE
	
	250 kbps
	250 kbps
	250 kbps

	Satellite Spectrum Efficiency Assumption
	
	1.35bit/sec/Hz
	1.35bit/sec/Hz
	1.35bit/sec/Hz

	Channel Bandwidth Assumption per Beam
	
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz

	Maximum Throughput per Beam
	
	6.75; 13.5; 20.25; 40.5 Mbps
	6.75; 13.5; 20.25; 40.5 Mbps
	6.75; 13.5; 20.25; 40.5 Mbps

	Number of NTN (Active) UEs per Beam
	
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam 
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam

	NTN UE Density per Given Service Type (for Simulation Purpose)
	
	30 MHz assumption:
0.0033 NTN UEs/km2
15 MHz assumption:
0.0016 NTN UEs/km2
	30 MHz assumption:
0.0255 NTN UEs/km2
15 MHz assumption:
0.0127 NTN UEs/km2
	30 MHz assumption:
0.0825 NTN UEs/km2
15 MHz assumption:
0.0412 NTN UEs/km2

	
	
	
	
	


Proposal 4: The maximum BW size used for NTN coexistence simulation purpose in MSS S-Band should consider the same maximum configurable BW size as for TN n65.
Note1: It should be considered that the TN UE operating in n65 has the capability to operate also in the considered NTN MSS S-Band, since the UE uses the same implementation for both TN and NTN connectivity. For this reason, for the coexistence analysis, same BW configuration should be probably used for both TN and NTN.
Note2: The TN maximum BW size in n65 is currently 20 MHz, and therefore NTN maximum supported BW size in MSS S-Band should also be 20 MHz.
Note3: Simulation assumptions may be further updated accordingly.
Proposal 5: RAN4 should consider the number of TN UEs or their respective densities as a function of interference type.
Proposal 6: RAN4 should consider the number of NTN UEs or their respective densities as a function of interference type.
Proposal 7: Depending on who is the aggressor, and who is the victim, the simulation approach may be different. For generating interference, RAN4 simulations may consider multiple sources, but for measuring interference, RAN4 simulation may use one single destination in different locations.
Proposal 8: NTN simulation assumptions should follow similar Monte-Carlo simulation approach as for the TN simulation assumptions.
Proposal 9: If TN simulation assumptions are using one single TN UE scheduled approach, NTN simulation assumptions should also use one single NTN UE scheduled approach.
Proposal 10: If TN simulation assumptions are using a density of TN UEs, NTN simulation assumptions should also use a density of NTN UEs.
Proposal 11: The simulation assumptions should consider UEs connecting with higher priority to the network providing higher QoS.
Proposal 12: The simulation assumptions could be further simplified with NTN UEs at the edge of TN network or outside TN network.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 
This sub-topic focus on NTN parameters
Open issues and candidate options before e-meeting:
Issue 3-1: NTN FRF
· Proposals
· Option 1: 2 phases will be considered for FRF: FRF=1 in phase 1 for simplification; FRF=3 in phase 2 or it is found FRF=1 is too stringent. (Agreement in RAN4#98-bis-e meeting)
· Option 2: FRF =3 
· Recommended WF
· Follow the agreement in RAN4#98-bis-e meeting.  2 phases will be considered for FRF: FRF=1 in phase 1 for simplification; FRF=3 in phase 2 or it is found FRF=1 is too stringent. (Agreement in RAN4#98-bis-e meeting)
· Update “Simulation assumptions for NTN co-existence” document with this agreement as appropriate. 
Issue 3-2: Satellite channel bandwidth (BW)
· Proposals
· Option 1: BW=5MHz (in associated with FRF=3)
· Option 2: BW=30MHz (in associated with FRF=1)
· Option 3: BW=20MHz 
The maximum BW size used for NTN coexistence simulation purpose in MSS S-Band should consider the same maximum configurable BW size as for TN n65.
· Recommended WF
· Take into account the agreement on FRF, consider BW=30MHz (FRF=1) in phase 1 and 5MHz (FRF=3) in phase 2. 
Issue 3-3: Satellite max TX power
· Proposals
· Option 1: The satellite max Tx power can be calculated by the equation as below:

NRB configuration per BandWidth size and SCS:
	Configuration FR1 S-band
	NRB (5MHz BW)
	NRB (10MHz BW)
	NRB (15MHz BW)
	NRB (30MHz BW)

	SCS 15 kHz
	25
	52
	79
	160

	SCS 30 kHz
	11
	24
	38
	78


Following information is to be updated in Set-1 satellite parameters table. 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Payload characteristics for DL transmissions

	Satellite max TX power in dBm
	
	SCS15: 44.53; 47.71; 49.53; 52.59dBm
SCS30: 43.98; 47.37; 49.36; 52.48dBm
	SCS15: 46.53; 49.71; 51.53; 54.59dBm
SCS30: 45.98; 49.37; 51.36; 54.48dBm
	SCS15: 40.53; 43.71; 45.53; 48.59dBm
SCS30: 39.98; 43.37; 45.36; 48.48dBm

	Channel bandwidth
	
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz


· Recommended WF
· Agree on Option 1.
Issue 3-4: NTN system Noise figure in dB
· Proposals
· Option 1: 5dB
· Option 2: Adopt NTN BS noise figure values in the table below. 
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


· Option 3: the noise figure F for NTN system (dB) should be further evaluated based on the couple loss assumption between satellite and gateway.
· Recommended WF
· TBA.
Sub-topic 3-2
This sub topic focus on TN parameters
Open issues and candidate options before e-meeting:
Issue 3-5: TN Parameters
· Proposals
· Option 1: See Table 2.3-5 and Table 2.3-6 below.
· Option 2: See Table 2.3-5 and Table 2.3-6 below.
Table 2.3-5 Simulation assumptions of TN respectively based on NB-IoT and NR
	
	NB-IoT
standalone
	NR

	
	
	Option 1 
	Option 2

	Carrier frequency in GHz
	 2
	 2
	2

	Size of each nominal channel BW in MHz
	0.2
	20
	20

	Transmission bandwidth in MHz
	0.18
	9
	

	Environment
	Urban macro
Sub-urban
Rural

	Urban macro
Sub-urban
Rural
	Deployment scenario related, check Table 2.3-6.

	Network layout
	19-sites [57 sectors] with wrap-around
	19-sites [57 sectors] with wrap-around
	19-sites 57 sectors with wrap-around

	Inter-site distance in meter
	500 for 2GHz band for UMA
	500 for 2GHz band for UMA
FFS for other scenarios
	Deployment scenario related, check Table 2.3-6

	System loading and activity
	Full buffer 100%
	Full buffer 100%
	Full buffer 100%

	Network location
	FFS
	The centre of TN network is aligned with the centre of centre beam of NTN
	TN as victim: Randomly generated in NTN central beam

	DL subcarrier spacing
	15kHz
	15kHz
	15kHz

	UL
	See RP-152284
	OFDMA
	OFDMA

	DL power control
	No
	No
	No

	UL power control
	36.942 section 5.1.1.6 (set 1) by bandwidth scale, target SNR at BS is 15 dB
	36.942 
	36.942 Section 9.1

	Frequency reuse
	1
	1
	1

	Number of scheduled UE per cell (DL)
	1
	1
	1

	Number of scheduled UE per cell (UL)
	3 for multi-tone (60kHz per UE), 12 for 15kHz single-tone, 48 for 3.75kHz single-tone
	3
	3

	UE antenna height in meter
	1.5
	1.5
	Deployment scenario related, check Table 2.3.6

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

	UE antenna gain in dBi
	0
	0
	0

	Building penetration loss
	45.820 Annex D.1 
	In Pathloss model, TR 38.901
	In Pathloss model, TR 38.901

	Cell selection margin in dB
	3
	3
	3

	BS-MS min couple loss in dB
	70
	70 for outdoor scenario in Table 2.1-1.
45 for indoor scenario in Table 2.1-1.
	Proposed ‘Minimum BS-UE distance in meter’ instead of MCL.
Deployment scenario related, check Table 2.3-6.

	BS noise figure in dB
	5
	5
	5

	UE noise figure in dB
	9
	9
	9

	BS-UE path-loss model
	TR36.942 macro urban
	TR38.803 
	TR 38.901

	Standard deviation of BS-UE log-normal shadow fading in dB
	10
	Deployment scenario related, referring to TR 38.901
	Deployment scenario related, referring to TR 38.901.

	Shadowing correlation
	Inter-cell 0.5 intra-cell 1
	Inter-cell 0.5 intra-cell 1
	

	Link-level performance model
	
	 section 2.9 
	

	UE distribution
	
	
	Uniform

	Evaluation metrics
	SINR vs ACS (as victim)
	Throughput loss (refer to section 2.8)
	Throughput loss, referring to TR 38.803 section 5.2.7



Table 2.3-6 Deployment-related parameters of TN (2 GHz)
	
	Urban Macro
	Suburban Macro
	Rural Macro
	Remarks

	Cell radius in meters
	500
	1000
	5000
	ITU-R Report M.2292

	BS Antenna height in meters
	25
	30
	30
	

	Base Station Antenna Characteristics

	Antenna Pattern
	For AAS, see TR 37.842 Section 5.3.3
	TR 37.842

	Element Gain in dBi
	6.4
	7.1
	7.1
	3GPP LS to ITU-R WP5D RP-200559
and
ITU-R WP5D
[IMT_Parameters]

	H and V 3dB beamwidth of single element in degree
	90º for H
65º for V
	90º for H
54º for V
	90º for H
54º for V
	

	H and V front-to-back ratio in dB
	30 for both H/V
	30 for both H/V
	30 for both H/V
	

	Antenna polarization
	Linear ±45º
	Linear ±45º
	Linear ±45º
	

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

	Horizontal/Vertical radiating element spacing
	0.5 of wavelength for H, 0.7 of wavelength for V
	0.5 of wavelength for H, 0.9 of wavelength for V
	0.5 of wavelength for H, 0.9 of wavelength for V
	

	Conducted power per antenna element in dBm
	25
	25
	25
	

	Mechanical downtilt in degree
	10
	6
	3
	

	UE Parameters

	UE Outdoor/indoor
	100% Outdoor
	

	UE height in meter
	1.5
	1.5
	1.5
	3GPP LS to ITU-R WP5D RP-200559
and
ITU-R WP5D
[IMT_Parameters]

	Minimum BS-UE distance in meter
	35
	35
	35
	


· Recommended WF
· TBA
Issue 3-6: TN BS AAS Antenna
· Proposals
· Option 1: For AAS antennas and non-AAS antennas, refer to the ITU LS reply in R4-2008924.
· Option 2: Adopt the extended BS AAS antenna model for TN in the scope of NTN simulations.
	Description
	Equation

	Peak normalized element radiation pattern
	


	Peak gain normalized element radiation pattern
	

	Sub-array excitation
	

	Sub-array radiation pattern
	
, where


	Array excitation
	

	Composite array radiation pattern
	
, where



· Recommended WF
· TBA
Issue 3-7: TN BS non-AAS Antenna
· Proposals
· Option 1: For AAS antennas and non-AAS antennas, refer to the ITU LS reply in R4-2008924.
· Option 2: RAN4 to refer to TR 36.942 for the BS non-AAS antenna pattern. 
Note that Table 2.4.3-1 of R4-2106105 defined the antenna element pattern for non-AAS antennas.RAN4 needs to define the antenna pattern for non-AAS BS for simulation.
· Recommended WF
· TBA
Sub-topic 3-3
This sub topic focus on TN and NTN UE deployment
Open issues and candidate options before e-meeting:
Issue 3-8: Deployment of NTN UE
· Proposals
· Option 1: NTN UE should be randomly generated within the NTN area. How does it co-locate with TN network depends on how we place the 2 networks. (Option 4 of R4-2106105)
· Option 2: Consider the random NTN UE dropping within the TN network. 
· Option 3: NTN simulation assumptions should follow similar Monte-Carlo simulation approach as for the TN simulation assumptions.
· Option 4: Take into account following factors.
1) Depending on who is the aggressor, and who is the victim, the simulation approach may be different. For generating interference, RAN4 simulations may consider multiple sources, but for measuring interference, RAN4 simulation may use one single destination in different locations.
2) The simulation assumptions should consider UEs connecting with higher priority to the network providing higher QoS.
3) The simulation assumptions could be further simplified with NTN UEs at the edge of TN network or outside TN network.
· Recommended WF
· Agree on Option 1 as it seems Option 1, 2, 3 are the same.
· Further discuss Option 4. 
Issue 3-9: Principles to consider UE numbers
· Proposals
· Option 1: Following principles should be applied 
1) RAN4 should consider the number of TN UEs or their respective densities as a function of interference type.
2) RAN4 should consider the number of NTN UEs or their respective densities as a function of interference type.
3) If TN simulation assumptions are using one single TN UE scheduled approach, NTN simulation assumptions should also use one single NTN UE scheduled approach.
4) If TN simulation assumptions are using a density of TN UEs, NTN simulation assumptions should also use a density of NTN UEs.
· Recommended WF
· TBA.
Issue 3-10: Number of active NTN UE
· Proposals
· Option 1: 10 in UL and 10 in DL (align with TR 38.821)
· Option 2: 3 in UL and 1 in DL (same with TN)
· Option 3: Set-1 satellite parameters should be update with following NTN UE density assumptions. 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	NTN UE Assumptions (Distribution, Density/km2) for 15 MHz and 30 MHz configurations (FRF1)

	Satellite Beam Diameter
	2GHz
	250 km
	90 km
	50 km

	Mean Throughput Rate per (Active) NTN UE
	
	250 kbps
	250 kbps
	250 kbps

	Satellite Spectrum Efficiency Assumption
	
	1.35bit/sec/Hz
	1.35bit/sec/Hz
	1.35bit/sec/Hz

	Channel Bandwidth Assumption per Beam
	
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz

	Maximum Throughput per Beam
	
	6.75; 13.5; 20.25; 40.5 Mbps
	6.75; 13.5; 20.25; 40.5 Mbps
	6.75; 13.5; 20.25; 40.5 Mbps

	Number of NTN (Active) UEs per Beam
	
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam 
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam

	NTN UE Density per Given Service Type (for Simulation Purpose)
	
	30 MHz assumption:
0.0033 NTN UEs/km2
15 MHz assumption:
0.0016 NTN UEs/km2
	30 MHz assumption:
0.0255 NTN UEs/km2
15 MHz assumption:
0.0127 NTN UEs/km2
	30 MHz assumption:
0.0825 NTN UEs/km2
15 MHz assumption:
0.0412 NTN UEs/km2


· Recommended WF
· TBA
Issue 3-11: Indoor/outdoor TN UE
· Proposals
· Option 1: Assume 80% of TN UEs are outdoor and 20% indoor for TN macro urban and suburban.
· Option 2: 100% Outdoor 
· Recommended WF
· TBA
Sub-topic 3-4
Open issues and candidate options before e-meeting:
Issue 3-12: NTN UL TPC
· Proposals
· Option 1: Whether to use NTN UL power control or set 23 dBm may depend on the relation between CLx-ile, Path loss and Satellite Rx max Gain.
· Option 2: The CLx-ile value should be adapted for rural, dense urban and indoor scenarios.
· Option 3: RAN4 to reuse the same TN TPC for NTN with SNR target 15dB.
· Recommended WF
· TBA.
Issue 3-13: NTN Performance metric
· Proposals
· Option 1: The average throughput loss and 5%-ile throughput loss should be less than 5%.
· Recommended WF
· TBA.
Issue 3-14: Throughput ~ SNR mapping
· Proposals
· Option 1: the parameters in tale 5-1 can be reused for the following parameters , SNIRMIN, and SNIRMAX, but other options are not precluded.
Table 5-1: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

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

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


It’s infeasible to achieve 30dB/22dB DL/UL maximum SNIR for NR NTN, so the following parameters need to be further studied and RAN4 need to check them with RAN1.
			Attenuation factor, representing implementation losses
SNIRMIN  Minimum SNIR of the code set, dB
SNIRMAX  Maximum SNIR of the code set, dB
· Recommended WF
· TBA.
Issue 3-15: Interference impact analysis when TN UL is victim
· Proposals: When analyzing the interference (throughput) impact of NTN on TN UEs: 
· Option 1: Only consider the TN cells hosting NTN UEs (i.e. impact should be checked only for TN UEs inside those TN cells).
· Option 2: Consider all TN cells.
· Option 3: other
· Recommended WF
· TBA.
Sub-topic 3-5
Issue 3-16: Propagation model in TR 38.811
· Proposals: Clarify propagation in TR 38.811 (see R4-2110119).
· Recommended WF
· Companies who contributed to TR 38.811 section 6.6.2 are invited and strongly encouraged to provide information w.r.t. this matter.  
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 NTN parameters
	Company
	Comments

	Ericsson
	Issue 3-1: NTN FRF
Ok with the recommended WF but if we have to switch to FRF=3 in phase 2, FRF=1 shall be forbidden then.
Issue 3-2: Satellite channel bandwidth (BW)
To simplify the simulations and avoid ACIR adaptation, we prefer option 3 so that we have same BW for TN and NTN.
Issue 3-3: Satellite max TX power
Ok, but power values in dBm should be rounded 
Issue 3-4: NTN system Noise figure in dB
Option 2, 5dB is only for TN…

	Huawei
	Issue 3-1: NTN FRF
We can follow the agreement in RAN4#98bis
Issue 3-2: Satellite channel bandwidth (BW)
We can go option 3 as compromise.
Issue 3-3: Satellite max TX power
If we take 20MHz, the corresponding Tx power should be added.
Issue 3-4: NTN system Noise figure in dB
Option 2 is OK for satellite Noise figure, but if we need to assume the NTN system Noise figure, the couple loss assumption between satellite and gateway should be considered.

	Hughes/EchoStar
	Issue 3-1: NTN FRF
We can follow the agreement in RAN4#98bis
Issue 3-2: Satellite channel bandwidth (BW)
For simulation, option 3 as compromise.
Issue 3-3: Satellite max TX power
If we take 20MHz, the corresponding Tx power should be added.


	THALES
	Issue 3-1: NTN FRF
We can follow the agreement in RAN4#98bis, in any case the FRF should be an operator choice.
Also agree with WF.
Issue 3-2: Satellite channel bandwidth (BW)
Option 3 is the most reasonable, but Option 2 could also be an option. However, we should consider NTN operator inputs. 
N65 has been defined to use MSS band for terrestrial, so it makes sense to consider n65 as input for NTN maximum bandwidth configuration.
Issue 3-3: Satellite max TX power
We agree that the corresponding Tx power should be also added for 20 MHz. For 30 and 15 MHz is already defined.
Issue 3-4: NTN system Noise figure in dB
We are fine with the values for G/T and G_Rx (similar as in TR 38.821), but the NTN NF value should be further discussed.

	CATT
	Issue 3-1: NTN FRF
We can follow the agreement in RAN4#98bis.
Issue 3-2: Satellite channel bandwidth (BW)
Ok with option 3 as compromise.
Issue 3-3: Satellite max TX power
Ok, but power should be aligned with channel bandwidth.
Issue 3-4: NTN system Noise figure in dB
OK with option 2.

	Qualcomm
	Issue 3-1: NTN FRF
OK with WF.
Issue 3-2: Satellite channel bandwidth (BW)
Option 3. 
Per the input from satellite companies in tread 312, 20MHz is the reference deployment. So it is reasonable to use 20Mhz in co-ex simulation. And 20Mhz for both NTN and TN can simplify the simulation.
Issue 3-3: Satellite max TX power
OK with option 1 and need to revise to consider the channel BW of 20Mhz per the conclusion on Issue 3-1

	Samsung
	Issue 3-1: NTN FRF
Support recommended WF.
Issue 3-2: Satellite channel bandwidth (BW)
Support recommended WF.

	ZTE
	Issue 3-1: NTN FRF
Support recommended WF.
Issue 3-2: Satellite channel bandwidth (BW)
Option 3 to have 20MHz

	Panasonic
	Issue 3-1: NTN FRF
We can follow the agreement in RAN4#98bis.

	Inmarsat
	Issue 3-1: NTN FRF
Agreement in RAN4#98bis is fine as starting point. We are ok with WF, and should keep in mind that FRF is an operator choice.
Issue 3-2: Satellite channel bandwidth (BW)
How does Option 3 work with FRF=3 ? We need something realistic that works for FRF=1 and FRF>=3 at least.
Issue 3-3: Satellite max TX power
We agree Tx power should be also added for 20 MHz.
Issue 3-4: NTN system Noise figure in dB
NTN NF value may need further discussion

	Fraunhofer
	Issue 3-1: NTN FRF
Agree with WF


 
Sub topic 3-2 TN parameters
	Company
	Comments

	Moderator
	Issue 3-7 & 3-8
To CATT
Further clarification on “reply LS to ITU R4-xxxxxx” is appreciated. Is it RP-200559 or any other document?
CATT: It is LS in R4-2008924.

	XXX
	Issue 3-5: TN Parameters


Issue 3-6: TN BS AAS Antenna

Issue 3-7: TN BS non-AAS Antenna


	Ericsson
	Issue 3-5: TN Parameters
We prefer option 2 with following comments:
Network location: we have different proposal, see our table.
BS-UE path loss: NB-Iot and NR should be aligned.
Antenna pattern: better to use the latest model, the enhanced one or at least the one from TR 38.921.
TN #UEs: should we have 100% outdoor for all scenarios? We would still be fine with this.
Issue 3-6: TN BS AAS Antenna
Option 2 or at least, used the latest agreed model in TR 38.921
Issue 3-7: TN BS non-AAS Antenna
Option 2 is common model used in RAN4. Option 1 model is coming from TR 36.873, we are ok to use this one but the parameters are not correct for 2 GHz: vertical coverage should be ~10deg. (and not 30) and the gain should be around 17-18 dBi (not 12).


	Huawei
	Issue 3-5: TN Parameters
We can highlight the difference between these two options firstly. Then we can further merge them to reach an agreement.
Issue 3-6: TN BS AAS Antenna
Option 1
For option 2, we should wait the conclusion on thread [337].
Issue 3-7: TN BS non-AAS Antenna
I will check with Ericsson’s proposal.

	THALES
	Issue 3-5: TN Parameters
We are fine with the parameters. 
One question: should we consider different transmission power for the BS (between urban/suburban/macro scenarios for example)? For the time being, it seems that only the propagation factors and the antenna tilt are having a predominant impact. Different antenna gain can be also useful.
Issue 3-6: TN BS AAS Antenna 
To further discuss.
Issue 3-7: TN BS non-AAS Antenna
To further discuss.

Not a strong view. In any case, some beamforming/directional beams on TN BS side would be useful in order to alleviate interference (to or from TN BS). 



	CATT
	Issue 3-5: TN Parameters
Propose to merge the same ones and highlight the differences to ease the discussion.
Issue 3-6: TN BS AAS Antenna
Option 1
Issue 3-7: TN BS non-AAS Antenna
Option 1.



	Qualcomm
	Issue 3-5: TN Parameters
We prefer option 2.
Issue 3-6: TN BS AAS Antenna 
We don’t see the BS AAS antenna model in R4-2008924. Maybe the proponent can help to point it out.
Issue 3-7: TN BS non-AAS Antenna
Option 2 which was widely used in co-ex on 2GHz.
We don’t see the BS non-AAS antenna model in R4-2008924. Maybe the proponent can help to point it out

	Samsung
	Issue 3-5: TN Parameters
Support our option 2.
Issue 3-6: TN BS AAS Antenna
We proposed to use the table 2.3-6 for AAS. And the pattern is indicated as TR 37.842, and other input parameters are in the table.
But we also can agree on R4-2008924, where pattern indicated as ITU-R M.2101. And the input parameters are also covered in that LS document.

	ZTE
	Issue 3-5: TN Parameters
Option 2
Issue 3-6: TN BS AAS Antenna
Antenna is still under the discussion in thread ITU-R rely LS, 
Issue 3-7: TN BS non-AAS Antenna
It might be too time consuming with both AAS and non-AAS


	Fraunhofer
	Issue 3-5: TN Parameters
Is there any difference in the options?
· Option 1: See Table 2.3-5 and Table 2.3-6 below.
· Option 2: See Table 2.3-5 and Table 2.3-6 below.
There seems to be two options in Table 2.3-5 for NR TN.
With regard to the network location, it should probably read “centre of central beam”.
What is the difference between TN NR UL power control in options 1 and 2?
Since we are not considering indoor UE, please remove assumptions related to that.
Which section 2.9 is referenced in TN NR Link-level performance?
Which section 2.8 is referenced in TN NR Evaluation metrics?


 
Sub topic 3-3 TN and NTN UE deployment
	Company
	Comments

	XXX
	Issue 3-8: Deployment of NTN UE 

Issue 3-9: Principles to consider UE numbers

Issue 3-10: Number of active NTN UE

Issue 3-11: Indoor/outdoor TN UE


	Ericsson
	Issue 3-8: Deployment of NTN UE 
Option 4 has some interesting proposal, like considering NTN UE at the edge of TN which is probably worst case for UL-UL. 1) seems also aligned with our proposal. Option 1 is the usual approach.
Issue 3-9: Principles to consider UE numbers
1) and 2) NTN UEs density and TN UE density is not really depending on the interference type.
3)it doesn’t have to be a 1 to 1 relation.
4) is ok
Issue 3-10: Number of active NTN UE
Option 2 but we should make sure NTN UEs are distributed in TN.
Issue 3-11: Indoor/outdoor TN UE
We are fine with option 2 but wanted to highlight this is not usual assumptions for urban scenarios.

	Huawei
	Issue 3-8: Deployment of NTN UE 
Option 2
Issue 3-9: Principles to consider UE numbers
Should we consider the general principle or we come up with a feasible assumption?
Issue 3-10: Number of active NTN UE
Option 2 or Option 3
Issue 3-11: Indoor/outdoor TN UE
Option 1.

	Xiaomi
	Issue 3-8: Deployment of NTN UE 
To simplify the simulation, we prefer the option 2 in R4-2106105 that is distributing the NTN UEs within the TN network boundaries or centers randomly corresponding to simulation cases.
Issue 3-9: Principles to consider UE numbers
No strong view
Issue 3-10: Number of active NTN UE
Option 2 or Option 3
Issue 3-11: Indoor/outdoor TN UE
Option 2

	THALES
	Issue 3-8: Deployment of NTN UE 
It can be Option 1 combined with Option 4. We agree with the WF
Issue 3-9: Principles to consider UE numbers
Option 1 can use the UE density or directly the number of the UEs.

With respect to the interference type, the idea was: depending on who is the aggressor, and who is the victim, the simulation approach may be different. For instance, for generating interference, we can consider multiple sources, but for measuring interference, we can use one destination at a time/in different locations (e.g. we randomly change position of the destination over the simulation time). This approach can be also generalized for both NTN and TN, as we could apply the same considerations also for TN.
Also, depending on the density or number of the interference sources, we can also compute a mean interference value, and then a total interference value based on the mean interference value. This could further simplify the simulation complexity.
Therefore, we can also simplify the simulation (depending on scenario) e.g. with less sources just around the destination, or we can also consider a mean value of interference in order to generate the total interference value (from an average value per source we can obtain total interference from all sources, if we do not want to generate all sources).

Issue 3-10: Number of active NTN UE
Option 3 or Option 2.
Issue 3-11: Indoor/outdoor TN UE
Option 2. We can consider only outdoor TN UEs for simplification purposes.

	CATT
	Issue 3-8: Deployment of NTN UE 
Option 2
Issue 3-9: Principles to consider UE numbers
We don’t know what the typical case is. We should consider the impact on co-existence effect.
Issue 3-10: Number of active NTN UE
Ok to accept Option 2 or Option 3
Issue 3-11: Indoor/outdoor TN UE
Option 1.

	Qualcomm
	Issue 3-8: Deployment of NTN UE 
Option 2. 
For Option 1, if we randomized NTN UE in NTN cell, in that case the interference will be very low from TN to NTN.
Issue 3-9: Principles to consider UE numbers
No need to have the principles for UE number if we can have conclusion on Issue 3-8 and 3-10.
Issue 3-10: Number of active NTN UE
Option 2 but we should make sure NTN UEs are distributed in TN.
Issue 3-11: Indoor/outdoor TN UE
Option 2

	Samsung
	Issue 3-8: Deployment of NTN UE 
Support recommended WF.
Issue 3-9: Principles to consider UE numbers
Option 1-4) seems a fair approach.
Issue 3-10: Number of active NTN UE
For simplification, we prefer option 2. But option 3 also provided quite useful information, it may be related to Issue 3-9.
Issue 3-11: Indoor/outdoor TN UE
We support our option 2, because of O2I model issue.

	ZTE
	Issue 3-8: Deployment of NTN UE 
Support recommended WF.
Issue 3-11: Indoor/outdoor TN UE
 support Option 2

	Fraunhofer
	Issue 3-8: Deployment of NTN UE 
In case the whole NTN cell is overlayed with TN cells, randomly dropping UEs within the NTN area is fine. In case there the aggregated TN area is smaller than the NTN cell, we should probably drop the UEs in the smaller area.
Issue 3-10: Number of active NTN UE
Option 3
Issue 3-11: Indoor/outdoor TN UE
Option 2



Sub topic 3-4 Others
	Company
	Comments

	XXX
	Issue 3-12: NTN UL TPC

Issue 3-13: NTN Performance metric

Issue 3-14: Throughput ~ SNR mapping

Issue 3-15: Interference impact analysis when TN UL is victim


	Ericsson
	Issue 3-12: NTN UL TPC
All options are ok.
Issue 3-13: NTN Performance metric
Option 1 is ok
Issue 3-14: Throughput ~ SNR mapping
Keep FFS for the time being, not needed anyway for the calibration
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1.

	Huawei
	Issue 3-12: NTN UL TPC
We should define the CLx-ile firstly and then we can know whether 23dBm should be always set.
Issue 3-13: NTN Performance metric
Option 1.
Issue 3-14: Throughput ~ SNR mapping
Option 1
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1

	Xiaomi
	Issue 3-12: NTN UL TPC
Issue 3-13: NTN Performance metric
Issue 3-14: Throughput ~ SNR mapping
Option 1
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1

	THALES
	Issue 3-12: NTN UL TPC
Option 1
Issue 3-13: NTN Performance metric
We can start with Option 1, but for NTN can be higher than 5% (we don’t know yet since simulations are not finished). However, initial (calibration results) show that such value can be possible.
Issue 3-14: Throughput ~ SNR mapping
Option 1 seems fine. 
Please note that we should also probably need to define new reference measurement channels for testing purposes (see 312 discussion from RAN4#99e).
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1 or Option 2, we can also average the interference sources, as previously explained.

	CATT
	Issue 3-12: NTN UL TPC
Option 1
Issue 3-13: NTN Performance metric
Option 1.
Issue 3-14: Throughput ~ SNR mapping
Option 1
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1

	Qualcomm
	Issue 3-12: NTN UL TPC
Option 3 if satellite operators are OK 
Issue 3-13: NTN Performance metric
Option 1
Issue 3-14: Throughput ~ SNR mapping
Option 1  
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1

	Samsung
	Issue 3-15: No strong view, but try Option 3:
Consider the impact to the whole TN area (19-Cell, 57 Sectors), if NTN UE is dropped within this TN area (19-cell, 57 sectors), we consider the impact.

	ZTE
	Issue 3-12: NTN UL TPC
All options should be considered.
Issue 3-13: NTN Performance metric
Option 1
Issue 3-14: Throughput ~ SNR mapping
The original one could be reused, just with no SINR mapping for that range.
Issue 3-15: Interference impact analysis when TN UL is victim
Option 1.



Sub topic 3-5 TR 38.811 propagation model clarification
	Company
	Comments

	Moderator
	Issue 3-16: Propagation model in TR 38.811
Companies who contributed to TR 38.811 section 6.6.2 are invited and strongly encouraged to provide information w.r.t. this matter. 

	Ericsson
	Issue 3-16: Propagation model in TR 38.811
As explained in R4-2110119, we noticed some strange behavior with the propagation model described in TR 38.811, the given shadow fading values and resulting SINR cdf. It’s so difficult to trust any simulation outcomes with those observations. Any clarification on this model would be highly appreciated.

	Huawei
	Issue 3-16: Propagation model in TR 38.811
Need further check this issue proponent raised.

	THALES
	Issue 3-16: Propagation model in TR 38.811
Fine with the proposed WF.

	ZTE
	Issue 3-16: Propagation model in TR 38.811
More study is needed.

	Inmarsat
	Issue 3-16: Propagation model in TR 38.811
We are ok with the WF.

	Fraunhofer
	Issue 3-16: Propagation model in TR 38.811
Fine with the proposed WF. With regard to the simulation results presented in R4-2110119, it seems that LOS with no SF std was considered for the “freespace” and “ITU-P619” curves. Not sure why ITU-P.619 is assumed to not consider clutter loss. Please have a look at clause 2.7. The SF std describes the variance around the mean path loss. A value of zero seems to be highly unlikely.


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: NTN FRF
	Tentative agreements:
Follow RAN4#98bis-e agreement on NTN FRF and update “Simulation assumptions for NTN co-existence” document accordingly. 
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 3-2: Satellite channel bandwidth (BW)
	Most companies can live with Option 3: 20MHz BW and there is a question on corresponding FRF.
Tentative agreements:
Candidate options:
· 20MHz (in associated with FRF=1)
Recommendations for 2nd round:
Try to agree on the candidate option. 

	Issue 3-3: Satellite max TX power
	All agree with Option 1 by adding Tx Power for 20MHz BW.
Tentative agreements:
Update Option 1 by adding Tx Power for 20MHz BW. 
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 3-4: NTN system Noise figure in dB
	No agreements can be made
Tentative agreements:N/A
Candidate options: 
· Option 2
Recommendations for 2nd round:
Further discuss NTN NF value based on Option 2. 

	Issue 3-5: TN Parameters
	Tentative agreements:N/A
Candidate options:N/A
Recommendations for 2nd round:
Merge same items of Option 1 & 2 and highlight different ones for further discussion. 

	Issue 3-6: TN BS AAS Antenna
	3 companies support Option 1 and 1 company support Option 2. It should be noted relative for Option 2 discussion on going in thread 337 ITU-R reply LS 
Tentative agreements:N/A
Candidate options:
· Option 1 
· Option 2
· FFS
Recommendations for 2nd round:
Try to agree on Option 1, which means AAS antenna pattern refers to that in ITU-R M.2101 and input parameters follow Table 2.3-6 (Antenna row will be updated to ITU-R M.2101). 
Note 1: TR 38.921 pattern is the same with ITU-R M.2101 pattern.

	Issue 3-7: TN BS non-AAS Antenna
	1 company supports Option 1, 1 company supports Option with modifications and 1 company support Option 2. There’s a concern raised w.r.t consumption to consider both AAS and non-AAS BS. 
Tentative agreements:
Candidate options:
· Option 1 with modifications that vertical coverage should be ~10deg. (and not 30) and the gain should be around 17-18 dBi (not 12).
· Option 2
· FFS
Recommendations for 2nd round:
· Proponents of Option1 are invited to introduce where non-AAS BS has been defined in R4-2008924.
· Try to agree on Option 1 with proposed modification as Option 2 does not have vertical values for BS antenna which would be important for NTN studies. 

	Issue 3-8: Deployment of NTN UE
	Tentative agreements: N/A
Candidate options: 
· Merged Option 1 to 4: NTN UE should be randomly generated within the NTN area. And when co-locate with TN network, co-ex study only consider those NTN UE dropped within the TN network. The simulation should follow similar Monte-Carlo approach as for TN simulation assumptions, and FFS Option 4  
· New Option: distribute the NTN UEs within the TN network boundaries or centers randomly corresponding to simulation cases.
Recommendations for 2nd round:
Further discuss candidate options in 2nd round

	Issue 3-9: Principles to consider UE numbers
	Difference views have been expressed on this issue and no consensus can be made so far. 
Tentative agreements:N/A
Candidate options:
· Option 1
Recommendations for 2nd round:
Further discuss Option 1 and it may be resolved based on results of Issue 3-8 and 3-10. 

	Issue 3-10: Number of active NTN UE
	5 companies are OK to both Option 2 and Option 3
2 support Option 2 with the condition that NTN UE should be distributed in TN networks. 
1 company supports Option 3 only.
Tentative agreements: N/A 
Candidate options:
· Option 2
· Option3
Recommendations for 2nd round:
Try to agree on Option 2. 

	Issue 3-11: Indoor/outdoor TN UE
	7 companies are OK with Option 2 and 2 companies support Option 1. 
Tentative agreements: N/A 
Candidate options:
· Option 1
· Option 2
Recommendations for 2nd round:
Try to agree on Option 2 for simplification purpose. 
[Observation from moderator: Option 2 seems the worst case for both NTN to TN and TN to NTN scenarios.]

	Issue 3-12: NTN UL TPC
	Diverse views have been expressed and no consensus can be made so far. 
Tentative agreements: N/A
Candidate options:
· Option 1
· Option 2
· Option 3
Recommendations for 2nd round:
· Use Option 3 as a starting point for calibration. 
· FFS these options in 2nd round.

	Issue 3-13: NTN Performance metric
	5 companies support Option 1
Tentative agreements: 
The average throughput loss and 5%-ile throughput loss should be less than 5%.
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 3-14: Throughput ~ SNR mapping
	5 companies support Option 1. 1 company proposes FFS. 1 company proposes to reuse the original one. 
Tentative agreements:N/A
Candidate options:
· Option 1
Recommendations for 2nd round:
Try to agree with Option 1 as the starting point. 

	Issue 3-15: Interference impact analysis when TN UL is victim
	6 companies support Option 1. 1 company is fine with both Option 1 and 2. A new proposal was made to consider the impact to the whole TN area.
 Tentative agreements:N/A
Candidate options:
· Option 1
· Option 2
· Option 3 (new): Consider the impact to the whole TN area (19-Cell, 57 Sectors), if NTN UE is dropped within this TN area (19-cell, 57 sectors), we consider the impact.
Recommendations for 2nd round:
Further discuss candidate options in 2nd round. 

	Issue 3-16: Propagation model in TR 38.811
	All agree to further study this issue.
Tentative agreements:
Companies who contributed to TR 38.811 section 6.6.2 are invited and strongly encouraged to provide information w.r.t. this matter.  
Candidate options:N/A
Recommendations for 2nd round:N/A



Discussion on 2nd round
Open issues and view collection
Issue 3-2: Satellite channel bandwidth (BW)
· Proposals
· Option 1: 20MHz (associated with FRF=1))
· Recommended WF
· Option 1.
Question 3-2: Do you agree with the Recommended WF? 
	Company
	WF (Y/N)
	Comments

	Qualcomm
	Agree
	

	Huawei
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Hughes/EchoStar
	Agree
	

	Samsung
	Y
	

	Inmarsat
	Agree
	

	THALES
	Agree
	



Issue 3-4: NTN system Noise figure in dB
· Proposals
· Option 1: Further discuss values in the table below. 
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


· Recommended WF
· TBA
	Company
	Comments

	Huawei
	I still think these NF values are for satellite, unless working group clarify that the couple loss between satellite and gateway has no impact on the NTN system Noise figure

	Ericsson
	To Huawei: Yes, those NF values for satellite indeed.

	Hughes/EchoStar
	Option 1

	Samsung
	Based on discussion above, we may need to clarify it as ‘NTN satellite (antenna) NF’ not ‘NTN system NF’.

	Inmarsat
	Option 1 – but should be further expanded to clarify and avoid any misunderstanding

	ESA
	Option 1. Agree to clarify that the table refers exclusively to the satellite payload.

	THALES
	Option 1. Agree with these values which are also in line with TR 38.821.



Issue 3-5: TN parameters
· Proposals
· Further discuss TN paratmeters in the table below. 
	
	NR

	
	

	
	Option 1
	Option 2
	Merged for discussion by Moderator

	Carrier frequency in GHz
	2
	2
	2

	Size of each nominal channel BW in MHz
	20
	20
	20

	Transmission bandwidth in MHz
	9
	
	9

	Environment
	Urban macro
Sub-urban
Rural
	Deployment scenario related, check Table 2.3-6.
	WF1：Option 2 which contains Option 1

	Network layout
	19-sites [57 sectors] with wrap-around
	19-sites 57 sectors with wrap-around
	19-sites 57 sectors with wrap-around

	Inter-site distance in meter
	500 for 2GHz band for UMA
FFS for other scenarios
	Deployment scenario related, check Table 2.3-6
	WF2: Option 2 (In Table 2.3-6, UMA is 500m)

	System loading and activity
	Full buffer 100%
	Full buffer 100%
	WF3: Related to Issue 2-2, FFS

	Network location
	The centre of TN network is aligned with the centre of centre beam of NTN
	TN as victim: Randomly generated in NTN central beam
	WF4: Related to Issue 2-2, FFS

	DL subcarrier spacing
	15kHz
	15kHz
	15kHz

	UL
	OFDMA
	OFDMA
	OFDMA

	DL power control
	No
	No
	No

	UL power control
	36.942
	36.942 Section 9.1
	36.942

	Frequency reuse
	1
	1
	1

	Number of scheduled UE per cell (DL)
	1
	1
	1

	Number of scheduled UE per cell (UL)
	3
	3
	3

	UE antenna height in meter
	1.5
	Deployment scenario related, check Table 2.3.6 (1.5m)
	WF5: 1.5m

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

	UE antenna gain in dBi
	0
	0
	0

	Building penetration loss
	In Pathloss model, TR 38.901
	In Pathloss model, TR 38.901
	In pathloss model, TR 38.901

	Cell selection margin in dB
	3
	3
	3

	BS-MS min couple loss in dB
	70 for outdoor scenario in Table 2.1-1.
45 for indoor scenario in Table 2.1-1.
	Proposed ‘Minimum BS-UE distance in meter’ instead of MCL.
Deployment scenario related, check Table 2.3-6.
	Option 1: 70 for outdoor scenario in Table 2.1-1.
45 for indoor scenario in Table 2.1-1

Option 2: Minimum BS-UE distance for each scenario as in table 2.3-6.

	BS noise figure in dB
	5
	5
	5

	UE noise figure in dB
	9
	9
	9

	BS-UE path-loss model
	TR38.803
	TR 38.901
	WF6: TR 38.901 (Since both options refers to 38.901 for shadow fading in next row)

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

	Shadowing correlation
	Inter-cell 0.5
intra-cell 1
	
	Option 1: SF correlatiaon
Option 2: SF not correlated.

	Link-level performance model
	section 2.9
	
	See corresponding section [2.9]
Throughtput-SINR mapping

	UE distribution
	
	Uniform
	Uniform

	Evaluation metrics
	Throughput loss (refer to section 2.9)
	Throughput loss, referring to TR 38.803 section 5.2.7
	WF7: See corresponding Section 2.9 Throughtput or SNR loss criteria


· Recommended WF
· TBA
Question 3-5-1: Do you agree with the WFs proposed in the table above? 
	Company
	WF1 (Y/N)
	WF2(Y/N)
	WF3(Y/N)
	WF4(Y/N)
	WF5(Y/N)
	WF6(Y/N)
	WF7 (Y/N)

	Qualcomm
	Y
	Y
	N. 
In co-ex simulation, full buffer should be  always assumed.
	Y
	Y
	Y
	Y

	Huawei
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Ericsson
	Y
	Y
	N
Same view as Qualcomm, for TN to NTN UL, we should ponderate overall interferences as all TNs will never transmit at full capacity at the same time.
	Y
	Y
	Y
	Y

	Samsung
	Y
	Y
	For deployed BS: 100% buffer;
For Overall TN BS loading factor: dependent on Issue 2-2.
	Y
	Y
	Y
	Y

	THALES
	Y
	Y
	
	Y
	Y
	Y
	Y



Question 3-5-2: Which options do you prefer w.r.t “BS-MS min couple loss in dB” and “Shadowing correlation "?
	Company
	BS-MS min couple loss in dB 
	Shadowing correlation
	Comments

	
	Option 1: 70 for outdoor scenario in Table 2.1-1. 45 for indoor scenario in Table 2.1-1
Option 2: Minimum BS-UE distance for each scenario as in table 2.3-6.
	Option 1: SF correlatiaon
Option 2: SF not correlated.
	

	Qualcomm
	Option 1
	Option 1
	

	Huawei
	Option 1
	Option 1
	

	Ericsson
	Option 1
	Option 1
	

	Samsung
	Option 1 or 2
	Option 1 or 2
	



Any other comments
	Company
	Comments

	Qualcomm
	Why the transmission CBW is 9MHz. Should it be equal to system CBW/User number?

	Hughes/EchoStar
	Same question as Qualcomm

	
	



Issue 3-6: TN BS AAS Antenna
· Proposals
· Option 1: For AAS antennas and non-AAS antennas, refer to the ITU LS reply in R4-2008924. 
· Option 2: Adopt the extended BS AAS antenna model for TN in the scope of NTN simulations.
	Description
	Equation

	Peak normalized element radiation pattern
	


	Peak gain normalized element radiation pattern
	

	Sub-array excitation
	

	Sub-array radiation pattern
	
, where


	Array excitation
	

	Composite array radiation pattern
	
, where



· Recommended WF
· Agree on Option 1.
	Company
	Comments

	Moderator
	It should be noted that, 
a) Option 1 AAS antenna pattern refers to that in ITU-R M.2101 and input parameters follow Table 2.3-6 (Antenna row could be updated to ITU-R M.2101). 
b) TR 38.921 pattern is the same with ITU-R M.2101 pattern.
c) For Option 2, relative discussion is ongoing in [337]. 

	Huawei
	Option 1

	Ericsson
	Option 2 if the extended model is agreed in RAN4#99-e. 
As compromised, we could reuse the latest agreed model from TR 38.921 indeed.

	Moderator
	Agreement in GTW session (May 25)
Refer to TR 38.921 pattern.



Issue 3-7: TN BS non-AAS Antenna
· Proposals
· Option 1: For AAS antennas and non-AAS antennas, refer to the ITU LS reply in R4-2008924 but its vertical coverage should be ~10deg. (and not 30) and the gain should be around 17-18 dBi (not 12).
· Option 2: RAN4 to refer to TR 36.942 for the BS non-AAS antenna pattern. 
Note that Table 2.4.3-1 of R4-2106105 defined the antenna element pattern for non-AAS antennas.RAN4 needs to define the antenna pattern for non-AAS BS for simulation.
· Recommended WF
· TBA
	Company
	Comments

	Moderator
	To CATT & Ericsson
Proponents of Option1 are invited to introduce where non-AAS BS has been defined in R4-2008924.

	Huawei
	We can take Ericsson’s proposal to change the parameter of vertical pattern.

	Ericsson
	We would be fine with both models, sorry if our comment was not clear in the 1st round, we just wanted to clarify from which TR the other model was coming from.

	Moderator
	Agreement in GTW session (May 25)
Only Non-AAS antenna can be used for NB-IoT
Option 1 agreed -> Antenna pattern information need to be explicitly provided



Issue 3-8: Deployment of NTN UE
· Proposals
· Option 1: NTN UE should be randomly generated within the NTN area. And when co-locate with TN network, co-ex study only consider those NTN UE dropped within the TN network. The simulation should follow similar Monte-Carlo approach as for TN simulation assumptions. And further discuss following factors
1) Depending on who is the aggressor, and who is the victim, the simulation approach may be different. For generating interference, RAN4 simulations may consider multiple sources, but for measuring interference, RAN4 simulation may use one single destination in different locations.
2) The simulation assumptions should consider UEs connecting with higher priority to the network providing higher QoS.
3) The simulation assumptions could be further simplified with NTN UEs at the edge of TN network or outside TN network.
· Option 2: Distribute the NTN UEs within the TN network boundaries or centers randomly corresponding to simulation cases.
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Partially agree with Option 1. 
Comments on option 1: what does “when co-locate with TN network” mean? Is it saying TN network is within in NTN area?
For 1), what’s the measuring interference referring to? 
For 2), it is not clear how to implement/simulate with considerations for QoS 
For 3), we might not be able to do this simplification. Randomly deploying NTN UEs are preferred.
With about comments, we prefer to agree with option 1 with removing 1) , 2)  and 3).


	Huawei
	Both options are OK, Not sure if the worst case is considered, if Distribute the NTN UEs within the TN network boundaries or centers randomly

	Ericsson
	Same concerns as Qualcomm, we don’t think QoS should be considered here as we are doing static simulations with full buffer…

	Samsung
	Partially agree with Option 1 on the principle to randomly drop NTN UE in the NTN area.
There’re still many unsolved issues for the rest steps:
How to determine if it is ‘co-locate’ with a TN network? 
Do we assume TN network everywhere? 
Do we assume a TN coverage ratio or density or others to randomly generate TN network on the entire NTN area also?
Then, how close distance could be criteria to determine if the NTN UE and TN network are ‘co-located’?
We suggest to FFS this, as it does not impact calibration.

	THALES
	We are fine with both Option 1 and 2. However, Option 1 considers a more realistic approach, closer to operational use case.
To Qualcomm: the “interference” represents a transmitted signal (by a source, an aggressor) which results in a degradation of the QoS at the receiver (of a destination, a victim). For capturing the impact of the (total) interference, we need to consider (at least) a couple of (interfering) sources but only one destination can be used.
For instance, if TN UE is the aggressor (in UL) at the satellite receiver level, we need to consider all potential TN UE sources. If TN UE is the victim (in DL), we can have only one that we position at different locations.
Please see R4-2111462. For example, with respect to the NTN UEs required for the simulation, the simulator can be configured differently with respect to simulation purpose:
1) NTN UE as destination: For NTN UE as a victim, the simulator could consider one NTN UE (that is considered in the network at several random positions, and then the results are averaged by Monte-Carlo simulations);
2) NTN UE as source: For NTN UE as an aggressor, the simulator could consider a number of UEs or an NTN UE density (or number of NTN users/beam);
In some cases, only the sources around the destination can be considered, for simplification purpose. We can also consider a mean interference value from multiple sources.

As we already mentioned, as general approach we should consider worst cases, and then we can also compute a mean interference based on the number of interfering sources and/or their densities.



Issue 3-9: Principles to consider UE numbers
· Proposals
· Option 1: Following principles should be applied 
1) RAN4 should consider the number of TN UEs or their respective densities as a function of interference type.
2) RAN4 should consider the number of NTN UEs or their respective densities as a function of interference type.
3) If TN simulation assumptions are using one single TN UE scheduled approach, NTN simulation assumptions should also use one single NTN UE scheduled approach.
4) If TN simulation assumptions are using a density of TN UEs, NTN simulation assumptions should also use a density of NTN UEs.
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	It depends on issues 2-2 and issues 3-10.

	Huawei
	Option 1

	Ericsson
	Further clarification would be needed for 1 and 2 in option 1, it’s too general statement.

	Samsung
	The GTW has agreed issue 3-10 on DL 1, UL 3.

	THALES
	Agree with Option 1, and also GTW decisions.



Issue 3-10: Number of active NTN UE
· Proposals
· Option 1: 3 in UL and 1 in DL (same with TN)
· Option 2: Set-1 satellite parameters should be update with following NTN UE density assumptions. 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	NTN UE Assumptions (Distribution, Density/km2) for 15 MHz and 30 MHz configurations (FRF1)

	Satellite Beam Diameter
	2GHz
	250 km
	90 km
	50 km

	Mean Throughput Rate per (Active) NTN UE
	
	250 kbps
	250 kbps
	250 kbps

	Satellite Spectrum Efficiency Assumption
	
	1.35bit/sec/Hz
	1.35bit/sec/Hz
	1.35bit/sec/Hz

	Channel Bandwidth Assumption per Beam
	
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz
	5; 10; 15; 30 MHz

	Maximum Throughput per Beam
	
	6.75; 13.5; 20.25; 40.5 Mbps
	6.75; 13.5; 20.25; 40.5 Mbps
	6.75; 13.5; 20.25; 40.5 Mbps

	Number of NTN (Active) UEs per Beam
	
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam 
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam
	30 MHz assumption:
162 NTN UEs/beam 
15 MHz assumption:
81 NTN UEs/beam

	NTN UE Density per Given Service Type (for Simulation Purpose)
	
	30 MHz assumption:
0.0033 NTN UEs/km2
15 MHz assumption:
0.0016 NTN UEs/km2
	30 MHz assumption:
0.0255 NTN UEs/km2
15 MHz assumption:
0.0127 NTN UEs/km2
	30 MHz assumption:
0.0825 NTN UEs/km2
15 MHz assumption:
0.0412 NTN UEs/km2


· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Option 1 to simplify the simulation.

	Huawei
	Some parameter in option 2 can also be considered.

	Hughes/EchoStar
	Some parameters in Option2 are useful

	THALES
	Option 2 parameters have been provided as backup solution. We are also fine with Option 1 and Option 2. 
For option 2 we need to provide # of UEs for 20 MHz assumption. It should be around 108 NTN UEs/beam if 20 MHz BW size assumption for all kind of constellation. Based on this value, we can also compute the density.

	Moderator
	Agreement in GTW session (May 25)
Option 1: 3 in UL and 1 in DL (same with TN)



Issue 3-11: Indoor/outdoor TN UE
· Proposals
· Option 1: Assume 80% of TN UEs are outdoor and 20% indoor for TN macro urban and suburban.
· Option 2: 100% Outdoor 
· Recommended WF
· Agree on Option 2 100% Outdoor. 
Observation from the moderator: Option 2 seems like the worst case for both NTN-to-TN and TN-to-NTN scenarios.)
Question 3-11: Do you agree with the Recommended WF? 
	Company
	Y/N
	Comments

	Qualcomm
	Y
	

	Huawei
	Y
	

	Ericsson
	Y
	

	Samsung
	Y
	

	THALES
	Y
	



Issue 3-12: NTN UL TPC
· Proposals
· Option 1: Whether to use NTN UL power control or set 23 dBm may depend on the relation between CLx-ile, Path loss and Satellite Rx max Gain.
· Option 2: The CLx-ile value should be adapted for rural, dense urban and indoor scenarios.
· Option 3: RAN4 to reuse the same TN TPC for NTN with SNR target 15dB.
· Recommended WF
· WF1: Adopt Option 3 for calibration purpose
· WF2: TBA
Question 3-12: Do you agree with the WF1 to adopt Option3 for calibration purpose? 
	Company
	WF1 (Y/N)
	Other comments

	Qualcomm
	Y
	We can start from option 3 and further revise it if we find the issues.

	Huawei
	
	No strong view on this, if we have set 15dB targeted SNR.

	Ericsson
	Y
	

	Samsung
	Y
	We agree WF1 for calibration.

	THALES
	Y
	Agree with WF (and WF1) for calibration



Issue 3-14: Throughput ~ SNR mapping
· Proposals
· Option 1: the parameters in tale 5-1 can be reused for the following parameters , SNIRMIN, and SNIRMAX, but other options are not precluded.
Table 5-1: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

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

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


It’s infeasible to achieve 30dB/22dB DL/UL maximum SNIR for NR NTN, so the following parameters need to be further studied and RAN4 need to check them with RAN1.
			Attenuation factor, representing implementation losses
SNIRMIN  Minimum SNIR of the code set, dB
SNIRMAX  Maximum SNIR of the code set, dB
· Recommended WF
· Option 1 could be a starting point. 
Question 3-14: Do you agree with the Recommended WF? 
	Company
	WF 
(Y/N)
	Other comments 

	Qualcomm
	Y
	

	Huawei
	Y
	

	Ericsson
	Y
	Ok for a starting point, but we still propose to keep values in [] and come back in next meeting, there is no hurry to conclude on this for the calibrations exercise.

	Samsung
	Y
	

	THALES
	Y
	



Issue 3-15: Interference impact analysis when TN UL is victim
· Proposals
· Option 1: Only consider the TN cells hosting NTN UEs (i.e. impact should be checked only for TN UEs inside those TN cells).
· Option 2: Consider all TN cells.
· Option 3 (new): Consider the impact to the whole TN network (19-Cell, 57 Sectors), if NTN UE is dropped within this TN network (19-cell, 57 sectors), we consider the impact.
· Recommended WF
· TBA 
	Company
	Comments 

	Huawei
	Option 1

	Ericsson
	Option 1

	Samsung
	We can go with both option 1 and our option 3.
The option 3 is proposed to better clarify that if NTN UE is dropped within the 19-site coverage area, then this whole 19-site will be statistical considered to evaluate throughput/SINR loss.
This issue is related to and it will have impact on issue 3-8 and issue 2-2.
We have question for clarification to option-1 proponent: 
· ‘TN cells’ in Option 1 means 1 site or 1 sector or 7 sites or 19 sites?

	Ericsson
	To Samsung: in our proposal:
·  “TN cell” means 1 sector
· “TN cell hosting NTN UE” means a TN sector where a NTN UEs is located.

	Samsung
	With the clarifications provided by Ericsson, at the time, we are OK with both option 1 and our option 3.

	THALES
	Both options 1 and 3 are fine. However, “TN cell hosting NTN UE” does not explicitly mean that NTN UE uses the BW of the hosting TN cell. Some clarification is required.
For this reason, some preference for option 3.



Summary for 2nd round (if applicable)
	
	Status summary 

	[bookmark: _GoBack]Issue 3-2: Satellite channel bandwidth (BW)
	All support the recommended Way Forward.
Agreement: 20MHz (associated with FRF=1) 
R4-2108644 will be revised with this agreement. 

	Issue 3-4: NTN system Noise figure in dB
	Agreement: 
1. Change the title as NTN satellite noise figure in dB.
2. Values in the table are adopted.
R4-2108644 will be revised with this agreement.

	Issue 3-5: TN Parameters
	Agreements:
WF1, 2, 4, 5, 6 and 7 are agreed. 
BS-MS min couple loss in dB: Option 1
Shadowing correlation: Option 1
WF3 needs further discussion.
Details are captured in R4-2108645 with options FFS in square brackets. 

	Issue 3-6: TN BS AAS Antenna
	Agreement in GTW session (May 25)
Refer to TR 38.921 pattern.

	Issue 3-7: TN BS non-AAS Antenna
	Agreement in GTW session (May 25)
Only Non-AAS antenna can be used for NB-IoT
Option 1 agreed -> Antenna pattern information need to be explicitly provided 

	Issue 3-8: Deployment of NTN UE
	Options are captured in R4-2108645 and FFS.

	Issue 3-9: Principles to consider UE numbers
	We have achieved the agreement on NTN UE numbers in Issue 3-10. So it is suggested that the discussion on this Issue 3-9 can be closed. 

	Issue 3-10: Number of active NTN UE
	Agreement in GTW session (May 25)
3 in UL and 1 in DL (same with TN)

	Issue 3-11: Indoor/outdoor TN UE
	Agreement: 100% outdoor.

	Issue 3-12: NTN UL TPC
	Agreement: For calibration, RAN4 to reuse the same TN TPC for NTN with SNR target 15dB.

	Issue 3-14: Throughput ~ SNR mapping
	Agreement: Discuss based on Option 1. Values are all in square brackets. 
Details are captured in R4-2108645 and FFS.

	Issue 3-15: Interference impact analysis when TN UL is victim
	Agreement: 
Option 1: Only consider the TN cells hosting NTN UEs (i.e. impact should be checked only for TN UEs inside those TN cells). 
-	 “TN cell” means 1 sector
-	“TN cell hosting NTN UE” means a TN sector where a NTN UEs is located.
R4-2108644 will be revised with this agreement.




Topic #4: HAPS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110119
	Ericsson
	Proposal 10: Adopt the antenna parameters proposed in Table 5 for HAPS simulations.
[bookmark: _Ref71099969]Table 5: HAPS antenna parameters
	Number of cells
	7

	Antenna array configuration (row x column)
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell

	Antenna polarization
	Linear  

	Element gain
	5.5 dBi

	Loss
	2.0 dB

	Element HPBW horizontal/vertical
	 for both H/V

	Element front-to-back ratio horizontal/vertical
	30 dB for both H/V

	Element spacing horizontal/vertical
	0.5 wavelength for both H/V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell

	Tx power per antenna panel 
	43 dBm

	Noise figure
	5 dB

	Indoor UE percentage
	0%

	Coverage area (7 cells combined)
	A 100 Km radius circular area centered by the serving HAPS

	UE distribution
	Uniformly distributed in the coverage area




	R4-2110689
	Nokia, Nokia Shanghai Bell
	Proposal 1: For the HAPS network, UL scheduled bandwidth is 2 RBs per UE and 10 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
Proposal 2: For the TN network, UL scheduled bandwidth is 16 RBs per UE and 6 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
Proposal 3: Use the following parameters to set the UE’s UL transmit power in the agreed UL power control model:
	UL power control parameter
	TN
	HAPS

	Pmax (dBm)
	23
	23

	Rmin (dB)
	-54
	-54

	γ
	1
	1

	X, transmission bandwidth (MHz)
	2.88
	0.36

	Y, BS noise figure (dB)
	5
	5




	R4-2110800
	Qualcomm
	Proposal 1: the coexistence simulation layout between HAPS and TN shown in Figure 3 is proposed to be considered.
[image: ]
Figure 3. The simulation layout between HAPS and TN
Proposal 2: The HAPS EIRP is proposed to use 55dBm for the 1st layer cell and 58dBm for the 2nd layer cell.
Proposal 3:  The UE noise figure is proposed to be 9dB.
Proposal 4:   For uplink simulations, 3UEs are usually assumed for simultaneous transmission in TN network. For the number of scheduled UEs per HAPS cell, two options, 3 or 10, can be considered as candidates.
Proposal 5: The   value can be determined by the targeted SNR value. The targeted SNR value is related with operator’s deployment requirement, and it would be much helpful if operator could comment on the target SNR value in HAPS system.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
This sub-topic focus on network layouts of HAPS co-existence study. 
Open issues and candidate options before e-meeting:
Issue 4-1: Layout between HAPS and TN
· Proposals
· Option 1: Consider the coexistence simulation layout between HAPS and TN  shown below
[image: ]
In every snapshot of the Monte Carlo simulation, one TN cluster is dropped randomly into HAPS coverage. Each cluster consists of 19 cells, 57 sectors. Through large number of snapshots, the TN clusters can locate at different places of HAPS coverage. The HAPS UE and TN UE are uniformly distributed in the TN cluster’s coverage.  By wrap-around, each HAPS UE is surrounded by TN UEs in three layers cells. This can be considered as the worst case. In realistic deployment, the HAPS UEs are very sparse. 
Random dropping TN cluster is the easiest way to implement to cover different places of HAPS area. A candidate location set can be considered as the other option to implement, which has higher complexity but also higher accuracy to model the interference. A candidate location set contains the possible centers of TN cluster in the simulation, and the center of TN cluster will select one from the candidate location set for each snapshot.  For example, the center-to-center inter-system distance 0, 10, 20, 30, 40, 50km in Table 1 can be considered as a candidate location set, but the size is not enough to cover different places in HAPS area.  The set size can be flexible, which depends on the granularities.
· Option 2: TBA
· Recommended WF
· TBA
Sub-topic 4-2
This sub-topic focus on HAPS parameters. 
Open issues and candidate options before e-meeting:
Issue 4-2: Uplink scheduled bandwidth
· Proposals
· Option 1: 
· For the HAPS network, UL scheduled bandwidth is 2 RBs per UE and 10 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
· For the TN network, UL scheduled bandwidth is 16 RBs per UE and 6 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
· Option 2: 
· For the HAPS network, 3 or 10
· For the TN network, 3UEs are usually assumed for simultaneous transmission
· Recommended WF
· TBA
Issue 4-3: Antenna parameters
· Proposals
· Option 1: See changes marked in yellow below
· Option 2: See changes marked in yellow below
	
	Option 1
	Option 2

	Element gain
	5.5 dBi
	8dBi

	Loss
	2.0 dB
	

	Element HPBW horizontal/vertical
	 for both H/V
	 for both H/V

	Tx power per antenna panel 
	43 dBm
	

	HAPS Platform e.i.r.p./cell
	
	55 dBm (1st layer cell), 
58 dBm (2nd layer cell)

	HAPS Platform e.i.r.p. Spectral Density/cell
	
	42 dBm/MHz (1st layer cell),
45 dBm/MHz (2nd layer cell)


· Recommended WF
· TBA
Issue 4-4: HAPS UE Noise Figure
· Proposals
· Option 1: 9dB
· Recommended WF
· TBA

Issue 4-5: HAPS UE UL TPC
· Proposals
· Option 1: Use the following parameters to set the UE’s UL transmit power in the agreed UL power control model:
	UL power control parameter
	TN
	HAPS

	Pmax (dBm)
	23
	23

	Rmin (dB)
	-54
	-54

	γ
	1
	1

	X, transmission bandwidth (MHz)
	2.88
	0.36

	Y, BS noise figure (dB)
	5
	5



· Recommended WF
· TBA

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

	Nokia
	Issue 4-1:
Option 1 requires randomly drops of TNs in the HAPS coverage area. How many TNs to drop is also another question. How many simulation drops are needed to get statistically stable results is yet another question. In our view this is overly complicated – not only make simulations more difficult to run, but also make the results more difficult to understand. 
We prefer the simpler model in RAN4#98bis-e HAPS simulation assumption (R4-2106106), where HAPS and TN are separated by a distance:
[image: ]
Simulations can be run with various HAPS-TN inter-system distances. Not only simulations would be easier to execute and calibrate, but the impact of ACI at different scenarios can be directly compared from the results.

	Qualcomm
	Issue 4-1: Option 1.
Option 1 is line with the approach used for NTN-coexistence. For most of the cases, only one TN network (19cell with 57 sectors) randomly distributes in the NTN area. For the following two cases, more TN networks might be needed since the interference is related with BS sites number. But it can be further discussed if we need to consider the following two cases in HAPS co-ex simulation.
	No.
	Combination
	Aggressor
	Victim

	1
	TN - NTN
	TN DL (TN BS)
	NTN UL (NTN satellite)

	2
	TN - NTN
	TN UL (TN UE)
	NTN UL (NTN satellite)

	3
	To be added
	
	


If snapshot number is enough, there is no issues to cover all the NTN area (The similar approach is used in NTN co-ex even the footprint for GEO/LEO is much larger than HAPS).
For the proposal in R4-2106106, the issue is it only considers several center distances that could not cover all the possible area of NTN. And how to assume the distance will have big impact on the final results. For example, if the points marked in the figure are selected, the SINR for HAPS would be small.

[image: ]


 
Issue 4-2 
	Company
	Comments

	XXX
	

	Ericsson
	Option 2

	Huawei
	Option 2

	Nokia
	Issue 4-2: Support Option 1. In particular, we need to consider its power limited nature of HAPS UL. For most UEs to meet the required minimum SINR, the scheduled bandwidth for HAPS UE needs to be small.

	CATT
	Option 2

	Qualcomm
	Option 2. And we can assume the same uplink scheduled bandwidth for TN and NTN for simplify the ACIR modeling in the simulation.


 
Issue 4-3
	Company
	Comments

	Ericsson
	Option 1. Option 2 is not correct and has been fixed. Option 2 would result on errors.

	Huawei
	OK with option 1

	Nokia
	Issue 4-3: We can agree to add a 2 dB cable loss to be consistent with the ITU proposal. With that, the EIRP of Option 2 is consistent with the parameters in RAN4#98bis-e HAPS simulation assumption (R4-2106106). And the HAPS antenna parameter table can be expanded as follows.
	Antenna array configuration (row x column)
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell

	Antenna polarization
	Linear  

	Element gain
	8 dBi

	Element HPBW horizontal/vertical
	 for both H/V

	Element front-to-back ratio horizontal/vertical
	30 dB for both H/V

	Element spacing horizontal/vertical
	0.5 wavelength for both H/V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell

	Tx power per antenna panel 
	43 dBm

	Cable loss
	2 dB

	HAPS EIRP/cell
	55 dBm (1st layer cell), 
58 dBm (2nd layer cell)

	HAPS EIRP spectral density/cell
	42 dBm/MHz (1st layer cell),
45 dBm/MHz (2nd layer cell)




	CATT
	OK with Option 1

	Qualcomm
	OK with option 1 but need clarification for the definition of loss. What kind of loss here in the antenna model? Cable loss?


	SoftBank
	Agree with new table Nokia updated above.


 
Issue 4-4 
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	Option 1

	Nokia
	Issue 4-4: We agree to change UE noise figure to 9 dB. Note: HAPS UE has the same assumption as TN UE.

	CATT
	Option 1

	Qualcomm 
	Option 1


 
Issue 4-5
	Company
	Comments

	Ericsson
	Transmission BW should be aligned with number of scheduled UEs.

	Nokia
	Issue 4-5: Support Option 1.

	Qualcomm
	Transmission BW should be aligned with number of scheduled UEs.


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: Layout between HAPS and TN

	No agreements can be made so far
Tentative agreements:N/A
Candidate options:
· Option 1
· Layouts in R4-2106106
Recommendations for 2nd round:
Further discuss candidate options in 2nd round

	Issue 4-2: Uplink scheduled bandwidth
	4 companies support Option 2 and 1 supports Option 1.
Tentative agreements:N/A
Candidate options:
· Option 1
· Option 2
Recommendations for 2nd round:
Try to agree on Option 2. 

	Issue 4-3: Antenna parameters
	4 companies support Option 1 and 2 supports Option 2 with updates.
Tentative agreements:N/A
Candidate options:
· Option 1
· Option 2 with updates
Recommendations for 2nd round:
Further discuss candidate options in 2nd round

	Issue 4-4: HAPS UE Noise Figure
	All are OK with Option 1: 9dB.
Tentative agreements: 
HPAS UE NF=9dB
Candidate options:N/A
Recommendations for 2nd round:N/A

	Issue 4-5: HAPS UE UL TPC
	1 company supports Option 1. 2 companies is of the view that the parameter “Transmission BW” in Option 1 should be aligned with number of scheduled UEs.
Tentative agreements:N/A
Candidate options:
· Option 1
Recommendations for 2nd round:
Further discuss Option 1 esp. the Transmission BW in 2nd round.



Discussion on 2nd round
Open issues
Issue 4-1: Layout between HAPS and TN
· Proposals
· Option 1: Consider the coexistence simulation layout between HAPS and TN  shown below
[image: ]
In every snapshot of the Monte Carlo simulation, one TN cluster is dropped randomly into HAPS coverage. Each cluster consists of 19 cells, 57 sectors. Through large number of snapshots, the TN clusters can locate at different places of HAPS coverage. The HAPS UE and TN UE are uniformly distributed in the TN cluster’s coverage.  By wrap-around, each HAPS UE is surrounded by TN UEs in three layers cells. This can be considered as the worst case. In realistic deployment, the HAPS UEs are very sparse. 
Random dropping TN cluster is the easiest way to implement to cover different places of HAPS area. A candidate location set can be considered as the other option to implement, which has higher complexity but also higher accuracy to model the interference. A candidate location set contains the possible centers of TN cluster in the simulation, and the center of TN cluster will select one from the candidate location set for each snapshot.  For example, the center-to-center inter-system distance 0, 10, 20, 30, 40, 50km in Table 1 can be considered as a candidate location set, but the size is not enough to cover different places in HAPS area.  The set size can be flexible, which depends on the granularities.
· Option 2: Layouts in R4-2106106
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	We prefer option 1 which is also in line with NTN co-existence. Additionally, one TN network is not enough to emulate the interference for the following case:
	No.
	Combination
	Aggressor
	Victim

	1
	TN - HAPS
	TN UL 
	HAPS UL 









	Ericsson
	We could probably only look at one TN when TN is the victim, and multiple TNs only when HAPS is the victim.

	Nokia
	In the HAPS simulation assumption document R4-2106106, we have considered a TN of 19 sites, 57 sectors. Note that HAPS is expected to be deployed in an under-served area. We would like to ask how many 57-cell clusters are to be modeled in Option 1.

	Qualcomm2
	Response to Nokia:
We assume one TN network with 57 sectors in option 1. But as Ericsson mentioned, for the cases in which HAPS UL is victim, multiple TNs (each TN network has 57 sectors) might need to be considered.



Issue 4-2: Uplink scheduled bandwidth
· Proposals
· Option 1: 
· For the HAPS network, UL scheduled bandwidth is 2 RBs per UE and 10 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
· For the TN network, UL scheduled bandwidth is 16 RBs per UE and 6 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
· Option 2: 
· For the HAPS network, 3 or 10
· For the TN network, 3UEs are usually assumed for simultaneous transmission
· Recommended WF
· Option 2
	Company
	Comments

	Qualcomm
	Option 2. And we prefer to sue the same UE number for TN and HAPS, i.e., 3UEs for both HAPS and TN UL

	Ericsson
	Option 2

	Nokia
	We are okay to change TN scheduled UEs to 3 UEs per cell. But we have a concern about dividing the entire bandwidth for 3 or 10 UEs in a HAPS cell. Since there may be a large clutter loss if the UE is NLOS, the scheduled bandwidth for that case needs to be limited to about 2 PRBs. Otherwise, we would see 5%-tile HAPS SINR goes below the minimum -10 dB. So we support the first bullet of Option 1. 

	Qualcomm
	Questions to Nokia:
Does Nokia see the low SINR issue in the simulation if UE transmission bandwidth is 20MHz/3UEs? If we assume different UE transmission channel BW for TN and NTN, we have to consider unsymmetrical channel BW when modeling ACIR in co-ex simulation assumption. 

	Nokia
	To Qualcomm:
We are concerned about the scheduled BW for HAPS UE, not TN UE. We are okay to use either 3 or 6 UEs in the TN UL. Since TN is aggressor in UL simulations, SINR of TN is not an issue. TN UEs are just used to model interference in UL. We will bring results again for next meeting,



Issue 4-3: Antenna parameters
· Proposals
· Option 1:
	
	Option 1

	Element gain
	5.5 dBi

	Loss
	2.0 dB

	Element HPBW horizontal/vertical
	 for both H/V

	Tx power per antenna panel 
	43 dBm

	HAPS Platform e.i.r.p./cell
	

	HAPS Platform e.i.r.p. Spectral Density/cell
	



Option 2: 
	Antenna array configuration (row x column)
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell

	Antenna polarization
	Linear  

	Element gain
	8 dBi

	Element HPBW horizontal/vertical
	 for both H/V

	Element front-to-back ratio horizontal/vertical
	30 dB for both H/V

	Element spacing horizontal/vertical
	0.5 wavelength for both H/V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell

	Tx power per antenna panel 
	43 dBm

	Cable loss
	2 dB

	HAPS EIRP/cell
	55 dBm (1st layer cell), 
58 dBm (2nd layer cell)

	HAPS EIRP spectral density/cell
	42 dBm/MHz (1st layer cell),
45 dBm/MHz (2nd layer cell)


· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Option 2

	Huawei
	Option 2

	Ericsson
	Option 1. 
Could companies supporting option 2 explained why they are supporting parameters which end up with normalization error? 

	Nokia
	We have revised Option 2 as:
	Number of cells
	7

	Antenna array configuration (row x column)
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell

	Antenna polarization
	Linear  

	Element gain
	[7.8 dBi]

	Element HPBW horizontal/vertical
	 for both H/V

	Element front-to-back ratio horizontal/vertical
	30 dB for both H/V

	Element spacing horizontal/vertical
	0.7 wavelength for both H/V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell

	EIPR/cell
	56.8 dBm (1st layer cell), 
59.8 dBm (2nd layer cell)

	EIRP spectral density/cell
	43.8 dBm/MHz (1st layer cell),
46.8 dBm/MHz (2nd layer cell)

	Tx power per antenna panel 
	43 dBm

	Noise figure
	5 dB

	Indoor UE percentage
	0%

	Coverage area (7 cells combined)
	A 100 Km radius circular area centered by the serving HAPS

	UE distribution
	Uniformly distributed in the coverage area


based on the analysis provided in the Appendix of R4-2108646 (HAPS simulation assumptions document). In this updated assumption, the element gain is precisely normalized with the beamwidth. We also concluded that the 2 dB loss has been accounted for in the element gain and should not be double counted in simulations. Element spacing is changed to 0.7 wavelength to be consistent with the beamwidth assumption. 




Issue 4-5: HAPS UE UL TPC
· Proposals
· Option 1: Use the following parameters to set the UE’s UL transmit power in the agreed UL power control model:
	UL power control parameter
	TN
	HAPS

	Pmax (dBm)
	23
	23

	Rmin (dB)
	-54
	-54

	γ
	1
	1

	X, transmission bandwidth (MHz)
	2.88
	0.36

	Y, BS noise figure (dB)
	5
	5



· Recommended WF
· Modify Transmission BW and agree on Option 1. 
	Company
	Comments

	Qualcomm
	OK with recommended WF.

	Ericsson
	Agree with the WF

	Nokia
	Agree with the WF. Allocation of HAPS transmission BW should ensure that 5%-tile SINR > -10 dB. Otherwise, HAPS cell edge throughput will be zero.



Summary for 2nd round (if applicable)
	
	Status summary 

	Issue 4-1: Layout between HAPS and TN 
	Options are captured in R4-2108646 and FFS.

	Issue 4-2: Uplink scheduled bandwidth
	Options are captured in R4-2108646 and FFS.

	Issue 4-3: Antenna parameters
	Options are captured in R4-2108646 and FFS. Note that Option 2 has been updated. 

	Issue 4-5: HAPS UE UL TPC
	Agreement: Option 1 with TX BW values in square brackets.
Details are captured in R4-2108646 and FFS.



Topic #5: Calibration and alignment
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110121
	Ericsson
	TN: DL SINR cdf , the UE Tx cdf and the UL SINR cdf of Rural & Urban macro 
[image: ][image: ][image: ]
[image: ][image: ][image: ]
NTN: DL SINR cdf, UE Tx power cdf, and UL SINR cdf of LEO600, LEO1200 & GEO observed on a TN layout area 
[image: ][image: ]
LEO600 - DL SINR cdf with 5 MHZ (left) and 30MHz (right) channel BW
[image: ]
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LEO600 - UL SINR cdf with 5 MHZ (left) and 30MHz (right) channel BW
[image: ][image: ]
LEO1200 - DL SINR cdf with 5 MHZ (left) and 30MHz (right) channel BW

[image: ]
[image: ][image: ]
LEO1200 - UL SINR cdf with 5 MHZ (left) and 30MHz (right) channel BW
[image: ][image: ]
GEO - DL SINR cdf with 5 MHZ (left) and 30MHz (right) channel BW
[image: ]
[image: ][image: ]
GEO - UL SINR cdf with 5 MHZ (left) and 30MHz (right) channel BW
HAPS: DL SINR cdf, UE Tx power cdf, and UL SINR cdf observed on a TN layout area
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LEO600: It could be noticed that UEs are always transmitting at maximum power, whatever its location is in the TN area. Also, as expected with such small area, DL SINR and UL SINR have small variations (~0.04dB delta) over the all area.
LEO1200: It could be noticed that UEs are always transmitting at maximum power, whatever its location is in the TN area. Also, as expected with such small area, DL SINR and UL SINR have small variations (~0.01dB delta) over the all area. Looking at UL SINR values, it seems 30MHz channel BW would be too high value for LEO1200 satellite.
GEO: It could be noticed that UEs are always transmitting at maximum power, whatever its location is in the TN area. Also, as expected with such small area, DL SINR and UL SINR have small variations (0.001dB delta) over the all area. Looking at UL SINR values, it seems 30MHz channel BW would be much too high value for GEO satellite.
HAPS: It could be noticed that UEs make use of the power control in this case, when located straight under the HAPS. Also, as the zone which was observed is relatively small (a TN) comparing to the HAPS coverage area, small variation is observed for the UL SINR values and the DL SINR values.

	R4-2110193
	Xiaomi
	
[image: 6f1a9d1c2c2d4001a1c0f5a710a93d0]
Simulation results for NTN DL to TN DL （CBW=30MHz for NTN，CBW=20MHz for TN）

	R4-2110690
	Nokia, Nokia Shanghai Bell
	[bookmark: _Ref71476168]Alignment
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Figure 1. DL SINR of TN in UMa and RMa environments
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[bookmark: _Ref71476552][bookmark: _Ref71477078]Figure 2. DL SINR of HAPS in rural environment
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(a)                                                (b)
Figure 3. DL SINR of TN with the presence of HAPS ACI
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[bookmark: _Ref71477885]Figure 4. UL SINR of HAPS
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[bookmark: _Ref71478187]Figure 5. UL SINR of HAPS with the presence of TN ACI
Results
[bookmark: _Ref68097064]Table 5. Worst case ACIR for 5% throughput loss in HAPS UL
	Simulation scenario
	ACIR for 5% average throughput loss (dB)
	ACIR for 5% cell-edge throughput loss (dB)

	Rural macro TN + HAPS
	13.9
	24.2

	HAPS + HAPS
	9.7
	26.2


Observation 1: For HAPS UL, ACI causes a higher degradation in cell-edge throughput than in average throughput.
Observation 2: Initial simulation results indicate that the required ACS for HAPS is 29 dB.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1
Open issues and candidate options before e-meeting:
Issue 5-1: Calibration
· Proposals
· Option 1: Develop tables to calibrate following values for TN, NTN and HAPS respectively.
· TN: DL SINR cdf , the UE Tx cdf and the UL SINR cdf 
· NTN: DL SINR cdf , the UE Tx cdf and the UL SINR cdf 
· HAPS: DL SINR cdf , the UE Tx cdf and the UL SINR cdf
· Recommended WF
· Agree on Option 1
· Conduct the calibration during and after this meeting. 
· Finalize the calibration by RAN4#100e.

Companies views’ collection for 1st round 
Open issues 
Sub topic 5-1 
	Company
	Comments

	Ericsson
	We support the recommended WF.

	Huawei
	OK with Option 1.

	Xiaomi
	We support the recommended WF.

	Nokia 
	We are fine with the recommended WF.

	THALES
	Fine with recommended WF.

	CATT
	We support the recommended WF.

	Qualcomm
	OK with recommended WF.
Some clarification questions to better understand the results:
For R4-2110121, what’s the UE bandwidth and UE number used in the simulation. Seems the all the UEs are not reaching 23dBm.
For R4-2110689, in TR36.942, UE bandwidth is 16RB, but this assumption is based on 3 UEs and 10MHz bandwidth in total.  When the bandwidth increasing from 10MHz to 20MHz, does the paper use (16RB per UE, 6 UE in total ) or (3 UE, 32 RB per UE)?
For R4-2110690, why UL SINR of HAPS is up to 30dB, which is different with the 15dB assumption?

	Samsung
	Support recommended WF.

	ZTE
	Support recommended WF.

	Inmarsat
	Ok with recommended WF


  
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 Calibration
	Most agree with the recommended WF. Questions have been made to proponents w.r.t simulation results in R4-2110121, R4-2110689 and R4-2110690
Tentative agreements:
1) Develop tables to calibrate following values for TN, NTN and HAPS respectively.
· TN: DL SINR cdf , the UE Tx cdf and the UL SINR cdf 
· NTN: DL SINR cdf , the UE Tx cdf and the UL SINR cdf 
· HAPS: DL SINR cdf , the UE Tx cdf and the UL SINR cdf
2) Conduct the calibration during and after this meeting. 
3) Finalize the calibration by RAN4#100e.
Candidate options:N/A
Recommendations for 2nd round:N/A



Discussion on 2nd round
Open issues and view collection
Issue 5-2 Micro work plan for calibration & co-existence study 
· Proposals
· Option 1: Given the timeline of the whole WID, the Moderator proposes a micro work plan for calibration and co-existence study to ensure the process can be finalized by the end of 2021.
· ~ August, 2021: conduct offline discussion and finalize calibration before the RAN4 meeting in August.
· 2021 Q3：collect results for phase 1 scenarios, and draw conclusion for phase 1 scenarios with ACIR as output; 
· 2021 Q4: collect results for phase 2 scenarios,  draw conclusion for NTN co-existence study with ACIR as output
· Recommended WF
· Agree on Option 1
Question 5-2: Do you agree with the Recommended WF?
	Company
	WF (Y/N)
	Comments

	Ericsson
	Y
	

	THALES
	Y
	

	Moderator
	
	Agreed in GTW session

	
	
	



Summary for 2nd round (if applicable)
	
	Status summary 

	Issue 5-2 Micro work plan for calibration & co-existence study 
	The mirco work plan has been agreed in GTW session. 



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on [313] NTN_Solutions_Part2
	Samsung
	

	Simulation assumptions for NTN co-existence
	Samsung, CATT
	

	Simulation assumptions for HAPS co-existence
	Nokia
	

	Calibration table for [313] NTN_Solutions_Part2
	Samsung
	




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

	R4-2108644
	Way Forward for NTN Co-existence Study
	Samsung
	Revised
	Revised to R4-2108093

	R4-2108093
	WF on [313] NTN_Solutions_Part2
	Samsung
	Agreeable
	

	R4-2108645
	Simulation assumptions for NTN co-existence
	Samsung, CATT
	Agreeable
	

	R4-2108646
	Simulation assumptions for HAPS co-existence
	Nokia
	Agreeable
	

	R4-2108721
	Template for NTN co-existence calibration results collection
	Samsung
	Agreeable
	



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


Appendix 1. TDOC list for this agenda
A total of 14 TDOCs have been provided for this agenda listed as below.
	TDoc Number
	TDoc Type
	Title
	Company
	Status
	General Purpose
	Agenda Item

	R4-2109118
	discussion
	Updated simulation assumptions for NTN co-existence
	CATT
	available
	Approval
	9.12.2.1

	R4-2109119
	discussion
	Comparison of co-existence performance w/w.o. consideration on earthe curvature
	CATT
	available
	Discussion
	9.12.2.2

	R4-2109544
	discussion
	Proposed simulation assumptions for NTN co-existence study
	Samsung
	available
	Approval
	9.12.2.1

	R4-2109645
	discussion
	On simplification of TN UL --> NTN UL simulation
	CATT
	available
	Approval
	9.12.2.1

	R4-2110119
	other
	NTN Simulations assumptions
	Ericsson
	available
	Approval
	9.12.2.1

	R4-2110121
	discussion
	NTN - simulation results for alignment
	Ericsson
	available
	Discussion
	9.12.2.2

	R4-2110193
	discussion
	Preminary simulation result for coexistence study on NR to support non-terrestrial networks
	Xiaomi
	available
	Discussion
	9.12.2.2

	R4-2110412
	other
	Further discussion on NTN simulation assumptions
	Huawei, HiSilicon
	available
	Approval
	9.12.2.1

	R4-2110689
	discussion
	HAPS simulation assumptions for coexistence study
	Nokia, Nokia Shanghai Bell
	available
	Approval
	9.12.2.1

	R4-2110690
	discussion
	HAPS adjacent channel coexistence simulation results
	Nokia, Nokia Shanghai Bell
	available
	Approval
	9.12.2.2

	R4-2110799
	discussion
	Simulation scenarios and assumptions for NTN co-existence
	Qualcomm Incorporated
	available
	
	9.12.2.1

	R4-2110800
	discussion
	HAPS coexistence simulation assumptions
	Qualcomm Incorporated
	available
	
	9.12.2.1

	R4-2111423
	discussion
	Reference Deployment Scenario for NTN MSS S-Band
	THALES
	available
	Discussion
	9.12.1.1

	R4-2111462
	discussion
	On the S-band NTN Scenarios and Parameters for Coexistence Study
	THALES
	available
	Discussion
	9.12.2.1

	R4-2108463
	other
	Preliminary simulation result for discussion and calibration
	Samsung
	not treated
	Discussion
	9.12.2.2



image1.png
Interference Type 2 (i2)
in ULNTN

ULTNSG ULNTN5G
, Freq. Freq.

InterferenceType 4 (i4) Band  Band
Far-away NTN UE in ULTN

Severely Impactedin DL __ == —,_ﬁ“"—t----.___
Ny 5,72 T

ULTN5G ULNTN 56
Freq. Freq.
Band Band

Far-away NTN UE
Severely Impacted in UL

Interference Type 1 (1)

/ L o in DL NTN.
= Intererence Tvoe
TN Cell e L) s _r@l_r- i

(TNUE®) can have both TN and fl NS pLN G Satellite
NTN capabilty req. req.

DLTNSG DLNTN 56 gand  Band (NTN) Cell
Frea.  Freq.

Band  Band




image2.png
DLTN5G  ULNTN 56
Freq.Band  Freq. Band DLTN5G  ULNTN5G

Interference Type 5 (i5) in DLTN Freq. Band  Freg. Band
erference Type 6 (i6) in UL NTN

TN Cell B TR satellite

[EATE— (NTN) Cell
NTN capability

NTNUE





image3.png
ULTNSG DLNTN 56
Freq. Freq.
Band Band

Interference Type 7 (i7) in DL NTN

TN Cell e
(TNUE*) can have both TNand
NTN capability

(NTN) Cell

ULTN5G DLNTN 56
Freq. Freq.
Band Band

Interference Type 8 (i8) in UL TN




image4.wmf
i

I

i

total

P

S

S

P

×

×

=

å

=

1

0

a


oleObject1.bin

image5.wmf
a


oleObject2.bin

image6.png
Beam footprint size





image7.png
Distance in [m]

15

05

-05

-15

x10°

NTN cell and TN network centres possible locations

= = GEOcell

% TN possible locations

-15

-05 0 0.5
Distance in [m]

+%10°




image8.png
Beam footprint siz





image9.wmf
i

I

i

total

P

S

S

P

×

×

=

å

=

1

0

a


oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

oleObject7.bin

oleObject8.bin

oleObject9.bin

oleObject10.bin

image10.png




image11.png




image12.png
Ground-based
network

Coverage edge

HAPS network

Coverage center K

Coverage edge (CE)
Coverage center (CC)

Service link
Interference link




image13.png
4 x10°

o o 14 o
M & o ®

distance(m)
°o

FIGURE X3
SINR map of a single HIBS (system 1 band 2)

SINR

distance(m) %10°

)

IS

~




image14.emf
-10 0 10 20 30 40 50 60 70

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, Urban Macro, all outdoor


image15.emf
-40 -30 -20 -10 0 10 20 30

dBm

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UE UL power, Rural Macro, all outdoor


image16.emf
-15 -10 -5 0 5 10 15 20

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, Rural Macro, all outdoor


image17.emf
0 10 20 30 40 50 60

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, Rural Macro, all outdoor


image18.emf
-40 -30 -20 -10 0 10 20 30

dBm

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UE UL power, Urban Macro, all outdoor


image19.emf
0 5 10 15 20 25

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, Urban Macro, all outdoor


image20.emf
15.41 15.415 15.42 15.425 15.43 15.435 15.44 15.445 15.45

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, LEO 600


image21.emf
15.165 15.17 15.175 15.18 15.185 15.19

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, LEO 600


image22.emf
22 22.2 22.4 22.6 22.8 23 23.2 23.4 23.6 23.8 24

dBm

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UE UL power, LEO 600


image23.emf
7.165 7.17 7.175 7.18 7.185 7.19 7.195 7.2 7.205

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, LEO 600


image24.emf
-5.825 -5.82 -5.815 -5.81 -5.805 -5.8

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, LEO 600


image25.emf
15.416 15.418 15.42 15.422 15.424 15.426 15.428

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, LEO 1200


image26.emf
15.16 15.161 15.162 15.163 15.164 15.165 15.166

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, LEO 1200


image27.emf
22 22.2 22.4 22.6 22.8 23 23.2 23.4 23.6 23.8 24

dBm

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UE UL power, LEO 1200


image28.emf
1.174 1.176 1.178 1.18 1.182 1.184 1.186

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, LEO 1200


image29.emf
-11.83 -11.829 -11.828 -11.827 -11.826 -11.825 -11.824

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, LEO 1200


image30.emf
4.9352 4.9354 4.9356 4.9358 4.936 4.9362 4.9364 4.9366

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, GEO


image31.emf
4.6739 4.674 4.6741 4.6742 4.6743 4.6744 4.6745 4.6746 4.6747

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

DL SINR, GEO


image32.emf
22 22.2 22.4 22.6 22.8 23 23.2 23.4 23.6 23.8 24

dBm

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UE UL power, GEO


image33.emf
-7.3076 -7.3074 -7.3072 -7.307 -7.3068 -7.3066 -7.3064 -7.3062

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, GEO


image34.emf
-23.4161-23.416-23.4159-23.4158-23.4157-23.4156-23.4155-23.4154-23.4153

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

[

%

]

UL SINR, GEO


image35.jpeg
@

DL SINR, HAPS

s -
2 B
Ay 7

ol //

. b

“ /

3 3

) il




image36.jpeg
UE UL power, HAPS

arm

" 7





image37.jpeg
UL SINR HAPS,





image38.png
throughoutloss

NTN DL interference TN DL

—&— LEOG00-Rual-average

—&— LEOB0O-Rual-5%_loss
- LEOB00-Urban-average
| —5— LEOB00-Urban-5% loss





image39.jpeg
CDF (%)

100

90

80

70

60

50

a0

30

20

10

TN single system

—— Urban Macro
— Rural Macro

20

20 40
DL SINR (dB)

60

80




image40.jpeg
CDF (%)

100

90

80

70

60

50

a0

30

20

10

HAPS single system, RMa

20

-15

-10 -5 0 5 10
DL SINR (dB)

15

20




image41.jpeg
DF (%)

HAPS DL -> TN DL, UMa
100

%0

a0

7

0

50

a0

= D, = 0km ACR =5 d8
|—tsDc = 0km, ACIR = 10 as|

20 | 1SDc = 0km, ACR = 20 cp|

o |— 15D = 0 km, ACIR = 30 |
[T single system

M o 10 2 3 4 s &0
DL SINR (dB)




image42.jpeg
CDF (%)

0 HAPS DL -> TN DL, RMa
%]
&)
70|
0|
50,

a0

30

[——TsD; = 0km, ACR =5 8
|—tsDcc = 0km, ACIR = 10 a8|
| 15D = Okm, ACIR = 20 dB|

[T single system

%0 o 10 20

30 W
DL SINR (dB)




image43.jpeg
CDF (%)

100

90

80

70

60

50

a0

30

20

10

HAPS single system, RMa

-15

-10

5 0 5 10 15 20

UL SINR (dB)

25

30




image44.jpeg
CDF (%)

100

90

80

70

60

50

a0

30

20

10

TN UL -> HAPS UL, RMa

15D = 0 km, ACLR =
—ISD . = 0 km, ACLR
- ISD . = 0 km, ACLR
—ISD . = 0 km, ACLR =
—— HAPS single system

1

‘00 5 0 5 10 15 20 25 30

UL SINR (dB)




