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Introduction
This document provides way forward based on the outcomes of “Email discussion summary for [101-e][310] NTN_Solutions_Part2”. 
Agreements and open issues with possible options after 2st round discussion have been captured in [2] and [3].
Way Forward on [310] NTN_Solutions_Part2
2.1 Coexistence scenarios
2.1.1 Agreements 
Following agreement has been made and reflected in [2].
1) Keep GEO scenarios of NTN.
2) Keep Case 5
3) Keep Urban scenario
It has been agreed that R4-2119300 with MEO information is for RAN4’s information only so no further discussion on MEO this time.
RAN4 aims to conclude co-existence study for NTN in Jan. 2022 RAN4 meeting with ACIR conclusion. The results after Jan. 2022 RAN4 meeting will not be taken into account for defining Rel-17 NTN ACIR requirements.
Companies are encouraged to further discuss in offline to align simulation assumption and calibration of results before Jan. 2022 RAN4 meeting.
2.1.2 Open issues
No open issues
2.2 Network layout model & methodology
2.2.1 Agreements 
Following agreements have been made and reflected in [2].
1) Add further clarification on TN wrap-around layout as 
· The NTN UE(s) shall be dropped at the edge of the “central 19 TN cells (cluster)”. Two options of isolation distance could be considered in Case 1 (Urban scenario). 
· [bookmark: _GoBack]Option 1: no isolation 
· Option 2: Isolation distance as 2*ISD = 1500m
In Figure 2.2.2-1, isolation distance is defined as the distance between the blue-dotted line which represents TN cell boarder and the red line.
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Figure 2.2.2-1
· Only the TN stations in the “central 19 TN cells (cluster)”, but not the TN stations in ‘wrap-around TN cells’ are to be evaluated.  
2) In Case 4, keep previous agreement to consider all active TN clusters which has the NTN UE(s) at its edge. But it’s not precluded companies can follow another approach to consider only the TN cells (sectors) hosting NTN UE(s) at their edges. 
3) To simplify co-existence work of Case 2 and 6, following steps can be used to calculate the interference from TN to NTN. Consider the active TN cells from central NTN beams for the ACI evaluation from TN to NTN UL. Companies are encouraged to discuss and determine the scaling factor if any in next meeting.
· Step 1: to drop NTN UE per beamprint randomly;
· Step 2: to drop N of 57 sites per beamprint randomly which should be larger than the active TN cluster where the number of active TN clusters is calculated as following:

, where active_factor=20%
· Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:


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


4) Regarding lower elevation angles, 
· Follow the agreement in 100e for Case 3.
· Further investigate lower elevation angles for Case 6 since this represents the worst-case scenario.
It is also agreed not to send the LS to RAN2 to inform about the assumption that in the context of NTN coexistence with TN studies, when a UE (TN and NTN capable) would detect TN coverage, such UE should prioritize connection to TN and not to NTN, NTN should always been considered as a NR enabler in place where there is no TN coverage.
2.2.2 Open issues
No open issues.
2.3 Other Assumptions
2.3.1 Agreements 
Following agreements have been made.
1) No change to TN UE ACLR and ACS table.
2) Use Set 1 antenna for the time being. Consider Set 2 antenna if any associated worst case can be spotted/proved.
3) Do not adopt atmospheric loss and scintillation loss in NTN channel model.
4) RAN4 to use ACLR modelling for TN and NTN co-existence which is referring to clause 5.1.1.4.1 and 5.1.1.4.2 in TR36.942. Further offline discussion on ACLR modelling is not precluded if needed.
5) Editorial changes have been agreed and reflected in [2]. It is agreed to capture NTN-NTN figure as well for the time being since there’s no conclusion to exclude NTN-NTN scenario so far.
2.3.2 Open issues
No open issues 
2.4 Co-existence results
2.4.1 Agreements
It has been agreed to summarize NTN and HAPS co-existence results based on ACIR in 2nd round and after the meeting. 
· The template to collect NTN co-existence results is in Annex 1 with AICR_required with step size of 2 dB from 0 dB to 40dB. It should be noted that it’s not mandating companies to bring results for the all points within the range. 
· The summary of HAPS co-existence results is captured in Annex 2. 
· These documents will be updated after the meeting per new results provided. 
Companies are encouraged to cross check co-existence results especially those based on variable assumptions. Such cross check is recommended to be done before Dec. 20, 2021.
Interested companies can take further calibration for Case 6 in offline before December 2, 2021.
It has also been agreed that discussion on ACLR and ACS values of NTN UE and satellite node will be postponed till stable co-existence results can be achieved. 
2.4.2 Open issues
No open issues. 
2.5 HAPS
2.5.1 Agreements
Following agreements have been made and reflected in [3]
1) Add a note to clarify that a 2 dB Ohmic loss has been included in the antenna element gain in Table 2 HAPS parameter table in R4-2115751.
2) Adopt 3 dB polarization gain for SINR calculation for both HAPS and TN. (Add 3dB polarization gain in Table 2 and 3 in R4-2115751)
3) Adopt 0% indoor UE percentage for TN
4) No change to previous agreement on HAPS UE distribution.
5) TN cluster is recommended to be dropped uniformly in the HAPS coverage are. 
6) Add fixed antenna weights to HAPS antenna assumption w_(m,n)=1/√MN for each of the M×N elements on the panel with a clear clarification in [3].
2.5.2 Open issues
Issue 5-1: HAPS cell layout
· Option 1: Use Figure 5.5.1-1 for HAPS cell layout and definition of coverage area as assumption. UEs can be dropped uniformly in a circular area of 100 km radius. UE’s cell attachment can be based on RSRP. So cell boundaries are implicitly defined by HAPS antenna and propagation model. Center cell radius could be 18km
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Figure 5.5.1-1 HAPS cell layout
· Option 2: Hexagon layout as previous agreement. 
Issue 5-5: Number of HAPS UE in UL
· Option 1: Schedule 3 UEs in HAPS UL. Each UE’s bandwidth is calculated based on the UE’s coupling loss for a 3 dB target SNR.
· Option 2: fixed RB number, e.g. 6.
Issue 5-6: HAPS UE UL bandwidth
This issue is pending on Issue 5-5.
· Option 1: Flexible within 1-35RBs, corresponding to 0.18 – 6.3MHz. 
· Option 2: 1.08MHz (6RBs)
Issue 5-7: Uplink transmission power control model for HAPS UE
This issue is pending on Issue 5-5.
· Option 1: Flexible within 0.18 – 6.3MHz.
· Option 2: 1.08MHz (6RBs)
2.6 Work on TR 38.863
2.6.1 Agreements
The work split on TR 38.863 has been agreed as following.
	Section
	Title
	Company

	1
	Scope
	Samsung

	2
	References
	

	3
	Definition of terms, symbols and abbreviations
	

	3.1
	Terms
	

	3.2
	Symbos
	

	3.3
	Abbreviations
	

	4
	General aspects
	Nokia

	4.1
	Work item objective
	

	5
	Regulatory aspects
	Ericsson, Hughes/EchoStar

	5.1
	ITU-R
	

	6
	Co-existence study
	Samsung, Nokia

	6.1
	Co-existence simulation scenario
	

	6.2
	Co-existence simulation assumption
	

	6.3
	Co-existence simulation methodology
	

	6.4
	Co-existence simulation results
	

	6.5
	Summary of co-existence study
	

	7
	RF requirements
	　

	7.1
	Reference points for RF requirements
	Ericsson

	7.2
	Common issues for satellite node and NTN UE
	THALES

	7.2.1
	Operating bands and channel arrangements
	ZTE

	7.2.2
	Channel bandwidth, SCS and spectral utilization
	ZTE

	7.2.3
	Channel raster and sync raster
	CATT

	7.31
	Satellite access node requirements
	[THALES, CATT, Ericsson, Huawei, ZTE]1

	7.3.1
	General
	

	7.3.1.11
	Satellite access node class
	

	7.3.2
	Transmission characteristics 
	

	7.3.3
	Receiver characteristics
	

	7.3.4
	Others 
	

	7.4
	NTN UE requirements
	[Huawei, Qualcomm, Xiaomi, Hughes/EchoStar]1

	7.4.1
	General 
	

	7.4.2
	NTN UE transmission characteristics
	

	7.4.3
	NTN UE receiver characteristics
	

	7.4.4
	Others
	

	Annex A
	Simulation results of NTN components
	Samsung

	Annex B
	Simulation results of TN components
	Samsung

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


2.6.2 Open issues
No open issues. 
Reference 
[1] R4-2120741, “Email discussion summary for [101-e][310]NTN_Solutions_Part2”, Samsung
[2] R4-2120671, “Simulation assumptions for NTN co-existence”, Samsung, CATT
[3] R4-2120672, “Simulation assumptions for HAPS co-existence”, Nokia
[4] R4-2120749, “Summary of NTN co-existence study”, Samsung
[5] R4-2120750, “Summary of HAPS co-existence study”, Nokia
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Annex 1. Summary of NTN co-existence study
See R4-2120749.
Annex 2. Summary of HAPS co-existence study
See R4-2120749.
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