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Introduction
[bookmark: _GoBack]This document, revised from R4-2202990, provides way forward based on the outcomes of “Email discussion summary for [101-bis-e][307] NTN_Solutions_Part2” and agreements of GTW sessions. 
Way Forward on [307] NTN_Solutions_Part2
2.1 Co-existence scenarios and assumptions
2.1.1 Agreements 
Following agreement has been made.
1) There’s no need to conduct more simulations and do not re-visit current assumptions due to very limited time. 
2) Capture the consideration of isolation distance in TR 38.863. Further discuss whether it should be captured in relevant TS(s). Do not consider isolation distance in Case 4. 
3) To update Case 2 and 6 simplification method in [2] as following:
· Step 1: to drop NTN UE per beamprint randomly;
· Step 2: to drop N clusters consisting of 57 sectors per beamprint randomly
· Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:

  
where:
active_TN = active_factor*round (the area per beam/the area of 57 sectors)       
active_factor = 20% (or lower, particularly for urban scenarios)
· Step 4: to calculate the total ACI from all beams (e.g. M=7) for NTN:


2.1.2 Open issues
Issue 1-8: How to hand Case 6 results
· Proposals
· Option 1: Try to mitigate the differences, e.g. using average method, etc. 
· Option 2: Do not consider Case 6 to derive NTN SAN ACS, and put a note in relevant TR&TS to illustrate such condition.  
· Option 3: Use TN BS ACS as the baseline if no agreements can be made. 
· Option 4: Any others
· Recommended WF
· Case 6 should be considered, however further discussion is still needed. 
2.2 Co-existence results handling
2.2.1 Agreements 
Following agreements have been made.
1) The working methods to proceed results analysis has been agreed as: 
· Step 1: Discuss and agree on the most stringent scenario(s) for each case (Case 1, 2, 3…,6);
· Step 2: Discuss and determine the required ACIR from results of the most stringent scenario(s) for each case; 
· Step 3: Use equation to derive corresponding ACLR or ACS from the agreed ACIR for each case. 
Note: details could be further discussed and updated later. 
2) To handle large variation in ACIR results, it is agreed that when discussing the required ACIR for the worst case option:
· If the required ACIR results, from the contributor who did not participate or their results is still not well-aligned in calibration table, has a difference larger than 10 dB with the average of others, this result can be not considered in the discussion.
· If the required ACIR results, from one contributor, has a difference larger than 10 dB with the average of others, this result can be not considered in the discussion.
3) Worst scenario for each case has been agreed as
	Case 1
	Case 2
	Case 3
	Case 4

	TN interfering NTN (GEO) in Urban case
	TN interfering NTN (GEO) in Urban case
	NTN (LEO600) interfering TN in Rural case.
	NTN (GEO) interfering TN in Urban case


And it is agreed to use Case 3 to derive NTN SAN (satellite access node) ACLR. 
4) Following ACIR ranges have been agreed to be captured in TR 38.863.
	Case #
	Case 1
	Case 4
	Case 5

	ACIR
	24~30 dB
	24~34 dB
	24~26 dB


2.2.2 Open issues
Issue 2-4: ACIR range for each case
· Proposals
	Case # / ACIR
	Case 2
	Case 3
	Case 6

	Option 2
	22~30 dB
	18~26 dB
	

	Option 3
	25~30 dB
	20 dB
	35~40 dB

	Option 4 (Qualcomm)
	
	
	46 dB

	Option 5 (Ericsson)
	22~30 dB
	20~26dB
	?~49 dB

	Option 6 (Thales)
	25~30 dB
	18~26 dB
	36.70~37 dB


· Recommended WF
· Further discuss the ACIR range in Options listed above.
2.3 ACLR and ACS
2.3.1 Agreements 
Following agreements have been made.
1) NTN UE ACLR: Use same requirement of TN UE
2) NTN UE ACS: Use same requirement of TN UE
3) NTN SAN ACLR: 24dB
4) NTN SAN ACS: [38dB]. Companies are encouraged to bring more analysis and results for Case 6 in RAN4#102-e meeting. 
2.3.2 Open issues
Issue 3-4: NTN SAN ACS
· Proposals
· Option 1: >37.24dB (derived from Case 2, with ACIR=29.25 dB)
· Option 2: ≥32.41dB (derived from Case 2, with ACIR=28.03 dB) 
· Option 3: 46dB (derived from Case 6, urban, GEO)
· Option 4: >37.4dB (derived from Case 6, rural, with ACIR=36.70 dB)
· Recommended WF
· Further discuss following Options to conclude NTN SAN ACS.
	NTN SAN ACS
	Case 2
	Option 1-1: >37.24dB
Option 1-2: >32.41dB

	
	Case 6
	Option 2-1: 46dB
Option 2-2: >37.4 dB (Rural only)


· Propose to discuss the ACS value in GTW session. 
GTW session (Jan. 25) Agreement: NTN SAN ACS is [38dB]. Companies are encouraged to bring more analysis and results for Case 6 in RAN4#102-e meeting.
2.4 HAPS coexistence scenarios and results
2.4.1 Agreements
 Following agreements have been made and reflected in [3].
1) Simulation for HAPS UE ACLR/ACS is still needed. 
Note: Two additional scenarios: (1) TN DL interfering HAPS DL, and (2) HAPS UL interfering TN UL have been proposed for further consideration
2) Adopt the revised HAPS cell layout in below figure with a circular HAPS coverage area as a new Option.
[image: A picture containing diagram
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3) Add frequency reuse factor 1 to the HAPS system parameters
4) For HAPS UE UL scheduling, 9 UEs per cell are scheduled. Each UE is allocated 6 RBs. The allocated frequency resources are all aligned across the 7 cells of HAPS as shown in below figure.
[image: Graphical user interface

Description automatically generated]
5) Adopt the TR 36.942 ACIR model for HAPS coexistence simulations. Same ACIR value is given in a bandwidth equal to the aggressor UE’s transmission bandwidth.
6) Revise the uplink transmission power control parameter X according to UL scheduled bandwidth assumptions, X=6.3 for TN and X=1.08 for HAPS.
7) The frequency coordination measures are needed to enable HAPS and TN coexistence in the same coverage. The HAPS operator should plan its frequency deployment considering the ACI impact from TN but there is no need to specify the corresponding RAN4 requirements.
8) To capture following wording in TR 38.863. 
“It is the baseline assumption that the ACLR/ACS for TN UE is also applicable for HAPS UE and HAPS can support existing TN UE. However such assumption should be verified by co-existence studies.”
9) With regard to ACLR and ACS for HAPS BS, reuse the current WA BS RF requirements for HAPS, except ACLR/ACS which need further discussion based on co-existence study results, noting that this does not preclude the possibility to reuse ACLR/ACS of current WA BS RF requirements for HAPS.
2.4.2 Open issues
Issue 4-4: Coupling loss limit
· Proposals
· Option 1: Impose a maximum coupling loss limit of 140 dB for the HAPS system. HAPS UEs with a coupling loss >140 dB are excluded from simulations.
· Option 2: Whenever evaluation of 5%-tile throughput degradation is impossible due to zero throughput, adjacent channel coexistence requirements will be derived only from the mean throughput loss.
· Recommended WF
· Further discuss this issue in next meeting. 
2.5 Work on TR 38.863
2.5.1 Agreements
1) To update sub-sections of Chapter 7 as below to ensure the future proof of the structure. 
	7.3.2
	Conducted transmission characteristics 

	7.3.3
	Conducted receiver characteristics

	7.3.4
	Reserved (for Radiated transmission characteristics)

	7.3.5
	Reserved (for Radiated receiver characteristics)

	7.3.6
	Others 

	7.4
	NTN UE requirements

	7.4.1
	General

	7.4.2
	NTN UE conducted transmission characteristics

	7.4.3
	NTN UE conducted receiver characteristics

	7.4.4
	Reserved (for Radiated transmission characteristics)

	7.4.5
	Reserved (for Radiated recerver characteristics)

	7.4.6
	Others


2) Work split of TR 38.863 has been updated as below. 
	Section
	Title
	Rapporteurs suggestion

	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
	Nokia

	5
	Regulatory aspects
	Ericsson, Hughes/EchoStar

	5.1
	ITU-R
	

	5.4
	Regulatory aspects for HAPS
	Nokia

	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

	7.3.1
	General
	THALES

	7.3.1.11
	Satellite access node class
	

	7.3.2
	Conducted transmission characteristics 
	CATT

	7.3.3
	Conducted receiver characteristics
	Huawei

	7.3.4
	Reserved (for Radiated transmission characteristics)
	To be decided later

	7.3.5
	Reserved (for Radiated receiver characteristics)
	To be decided later

	7.3.6
	Others 
	ZTE

	7.4
	NTN UE requirements
	Huawei

	7.4.1
	General
	Hughes/EchoStar

	7.4.2
	NTN UE conducted transmission characteristics
	Qualcomm

	7.4.3
	NTN UE conducted receiver characteristics
	Xiaomi

	7.4.4
	Reserved (for Radiated transmission characteristics)
	To be decided later

	7.4.5
	Reserved (for Radiated receiver characteristics)
	To be decided later

	7.4.6
	Others
	Huawei

	Annex A
	Simulation results of NTN components
	Samsung

	Annex B
	Simulation results of TN components
	Samsung


2.5.2 Open issues
No open issues
Reference 
[1] R4-2203112, “Email discussion summary for [101-bis-e][307] NTN_Solutions_Part2”, Samsung
[2] R4-2202991, “Simulation assumptions for NTN co-existence”, Samsung, CATT
[3] R4-2202992, “Simulation assumptions for HAPS co-existence”, Nokia
[4] R4-2202993, “Summary of NTN co-existence study”, Samsung
[5] R4-2202994, “Summary of NTN co-existence study”, Nokia
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Annex 1. Summary of NTN co-existence study
See R4-2202993.
Annex 2. Summary of HAPS co-existence study
See R4-2202994.
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