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Introduction

In RAN#86 meeting, a new WID [1] to NR over NTN was approved with following RAN4 objective for study. In the previous RAN4 meeting, the updated simulation assumption in [2] has already been approved to trigger the further coexistence study between NTN and TN, however there were some still open issues which needs more detailed clarifications for the following coexistence study. In this contribution, we want to share some further considerations on these remaining open issues.
Discussion 
. Comparison between beamprint Set 1 and Set 2

In the previous RAN4 meeting, there were some initial discussion on which satellite set parameters (e.g. set 1 or set 2 satellite parameters) should be selected for NTN coexistence study. During the simulation calibration campaign before, only set 1 satellite parameters were used, however whether set 2 satellite parameters should be used or not still need more discussions as before on the purpose of the conclusion of ACIR outcome of NTN coexistence study. In the following table, we did some preliminary comparison between set 1 and set 2 and made the corresponding recommendations for the selection between set 1 and set 2 if down selection of simulation cases is necessary from companies’ view.  

Table 1. Preliminary comparison between set 1 and set 2 satellite parameters
	
	Set 1
	Set 2
	Recommendation

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

	Case 2:

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

	Case 3:

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

	Case 4:

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

	Case 5:

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

	Case 6:

TN DL interfering NTN UL


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


Proposal 1: propose the corresponding recommendations in Table 1 for the selection between set 1 and set 2 if down selection of simulation cases is necessary from companies’ view.
2.2. Simulation Methodology for TN DL/UL interfering NTN UL in Case 2 and 6
In the previous RAN4#99e and RAN4#100e meeting, there were some initial discussions for the simulation methodology for TN network (including TN UL in Case 2 and TN DL in Case 6) interfering NTN network and a couple of candidate options in [2] are provided for further discussions. During the coexistence study among companies, it was realized that how to model the 20% active rate for terrestrial network is not quite clear yet, therefore in the following section, we proposed to use the following methodology for the simulator setup: 

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:
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Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:
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Step 4: to calculate the total ACI from all beams (e.g. M=7 ) for NTN:
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It should be noted that in the last meeting, it was agreed that all active TN cells in the central NTN beam should be considered, however based on our understanding that not only active TN cells in the central beam, but also active TN cells from all beams should be considered, that is also reason in the above step 4 where M is proposed to be 7 instead of 1 for central NTN beam.
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?


	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:

Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.
NTN UE:

NTN UEs dropped at the edge of TN clusters
	Consider an active rate of 20% for Rural and Urban of TN.
	All active TN cells in central NTN beam




Proposal 2: to adopt the above simulation methodology to calculate the interference from TN to NTN UL in Case 2 and Case 6;
Proposal 3: to consider the active TN cells from all NTN beams for the ACI evaluation from TN to NTN UL in Case 2 and Case 6; 
2.3. Uplink ACIR model
In the previous RAN4 meeting, there were some high level of agreement with 2 step ACIR models for coexistence study between NTN and TN and however during the coexistence evaluation phase, it was realized that due to asymmetric scheduled bandwidth between NR UL and NTN UL, then effective ACLR and ACS model should be updated to reflect the actual experienced interference as following which is also similar as coexistence study between LTE and standalone NB-IoT in Rel-14:
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Figure 1. the illustration of NR UL interfering NTN UL

Interference from NR UL to NTN UL: 

•
ACLR_e = ACLR – 10*log10( 2#PRB per NTN UE/105#PRB)

•
ACS_e = ACS
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Figure 2. the illustration of NTN UL interfering NR UL 
Interference from NTN UL to NR UL: 

•
ACLR_e = ACLR – 10*log10(105/18)+10*log10(105/35)
•
ACS_e = ACS

Proposal 4: to consider the effective ACLR and ACS model in section 2.3 for coexistence study between NTN UL and NR UL; 

The effective ACLR and ACS model for coexistence study between NTN BS and standalone NB-IoT could be provided later on.
2.4. Central beam center elevation angle target for GEO
During the simulation calibration campaign, it was also found that elevation angle for center beam is assumed as 90 deg, however based on the information in TR 38.821, the baseline of central beam center elevation angle target is assumed as 45 deg, therefore we propose to keep the alignment between coexistence simulation and TR 38.821 since NTN UL might receive more adjacent channel interference from upper side beams or grating lobes of aggressive TN BSs in DL. In addition based on the existing antenna configuration in Table 2.4.2-1 of [2], TN BSs in both rural area scenario and urban macro scenario will have the grating lobes in theory since vertical antenna spacing has already exceeded half of wavelength. 

More simulation result would be provided for GEO with 45/90 degree in Case 6 for the final comparison. 
Observation: GEO with the central beam center elevation angle target as 45 degree might received more more adjacent channel interference from upper side beams or grating lobes of aggressive TN BSs in DL 
Conclusions
In this contribution, we shared some further inputs on NTN coexistence scenarios and simulation assumptions and proposals are made as following:

Proposal 1: propose the corresponding recommendations in Table 1 for the selection between set 1 and set 2 if down selection of simulation cases is necessary from companies’ view.
Proposal 2: to adopt the above simulation methodology to calculate the interference from TN to NTN UL in Case 2 and Case 6;
Proposal 3: to consider the active TN cells from all NTN beams for the ACI evaluation from TN to NTN UL in Case 2 and Case 6; 
Proposal 4: to consider the effective ACLR and ACS models proposed in section 2.3 for further coexistence study between NTN UL and NR UL; 

Observation: GEO with the central beam center elevation angle target as 45 degree might received more more adjacent channel interference from upper side beams or grating lobes of aggressive TN BSs in DL 
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