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Introduction
A new WI [1] has been approved in RAN#88e meeting to specify requirements for the support of NTN. 
After a short background to precise the scope of the coexistence studies done in RAN4, we go through the different scenarios to be considered and initiate discussions on the different layout and simulations assumptions.
Discussion 
Background
Coexistence studies with adjacent services are usually done by ITU or Regulatory bodies (e.g. CEPT) to specify acceptable limits which allow those services to co-exist. RAN4 is usually not doing such studies and we should most likely not do such studies in the scope of NTN. And if RAN4 identifies gaps in those studies, RAN4 should better ask ITU (or any other Regulatory body) for recommendation.
On the other hand, RAN4 used to study coexistence with IMT RATs operating on adjacent channels to identify key coexistence parameters (e.g. ACLR, ACS, blocking…) and/or to check impacts of two adjacent IMT RATs. Such studies shall then be done when introducing NTN. Nevertheless, NTN networks have different topologies comparing to the ones usually considered in RAN4 and would require some further discussion/alignment. 
According to our understanding, co-channel coexistence is not considered.
Proposal 1: Co-channel coexistence and coexistence with adjacent services are out of NTN WI’s scope.
In the following sections we are discussing some scenarios to be considered and identifed some early issues that should addressed. It should be noted that, the decision on how should be considered the NTN Gateway + satellite (see ) would impact the simulations choices and related assumptions.
 Scenarios
NTN deployment scenarios
TR 38 811 ([2]) lists 5 potential NTN deployment scenarios which have been studied in RAN1/RAN2. The RAN4 coexistence studies should most likely be based on those scenario:
· GEO satellite with FDD carrier at frequency: 2 GHz, 20 GHz and 30 GHz.
· LEO satellite with FDD carrier at frequency: 2 GHz, 20 GHz and 30 GHz.
· HIBS with FDD carrier at frequency below and above 6 GHz.
From this list of deployment scenarios, it should be noted that NTN is considering FDD for 20 and 30 GHz while, for the time being, all FR2 bands are TDD, this would be a major issue for coexistence. Also, in FR1, from 3 GHz, so far, all FR1 bands are TDD as well.
Observation 1: For FR1 bands above 3 GHz and for all FR2 bands, NR bands are TDD only while NTN would use FDD duplex mode. This would be a major issue for coexistence.
Also, TR 38.821 ([3]) has identified 2 sets of satellite parameters which were used to calibrate simulations. Those 2 sets identify different beam sizes for each salute’s orbit, it should be agreed if those 2 sets shall be used for the RAN4 coexistence studies and, if not, which set would be the most relevant to use.
Usual RAN4 deployment scenarios
RAN4 usually considers types of deployment scenarios:
· Rural.
· Urban macro
· Dense urban
· Micro / Small cell outdoor
· Indoor hotspot.
Deployment scenarios for the coexistence study
Based on previously, without any down-selection, following Table 1 lists all scenarios that might be considered when studying NTN to determine the relevant coexistence parameters (ACLR, ACS and blocking). Note that for each cell marked with “X”, simulations include “DL to DL”, “UL to UL”, “NTN Aggressor – NR victim”, “NTN victim – NR aggressor”, “NTN Aggressor – NB-IoT victim” and “NTN victim – NB-IoT aggressor”. 
Note those scenarios would have to be considered for each of the representative frequencies i.e. 2 GHz, 20 GHz and 30 GHz.



	
	Set 1
	Set 2

	
	GEO
	LEO 600km
	LEO 1200km
	HIBS
	GEO
	LEO 600km
	LEO 1200km
	HIBS

	NR / NB-IoT
	Rural
	X
	X
	X
	X
	X
	X
	X
	X

	
	Urban macro
	X
	X
	X
	X
	X
	X
	X
	X

	
	Dense Urban
	X
	X
	X
	X
	X
	X
	X
	X

	
	Micro/small cell outdoor
	X
	X
	X
	X
	X
	X
	X
	X

	
	Indoor hotspot
	X
	X
	X
	X
	X
	X
	X
	X

	NTN
	GEO
	Set 1
	X
	X
	X
	X
	N/A
	N/A
	N/A
	N/A

	
	LEO 1200km
	
	X
	X
	X
	X
	N/A
	N/A
	N/A
	N/A

	
	LEO 600km
	
	X
	X
	X
	X
	N/A
	N/A
	N/A
	N/A

	
	HIBS
	
	X
	X
	X
	X
	N/A
	N/A
	N/A
	N/A

	
	GEO
	Set 2
	N/A
	N/A
	N/A
	N/A
	X
	X
	X
	X

	
	LEO 1200km
	
	N/A
	N/A
	N/A
	N/A
	X
	X
	X
	X

	
	LEO 600km
	
	N/A
	N/A
	N/A
	N/A
	X
	X
	X
	X

	
	HIBS
	
	N/A
	N/A
	N/A
	N/A
	X
	X
	X
	X


[bookmark: _Ref53410240]Table 1: Possible scenarios for NTN-NR coexistence

Reviewing the list of possible scenarios, a down-selection would be needed to reduce the simulations effort. Further consideration would be needed to select the most relevant and stringent scenarios.
Proposal 2: A down-selection of coexistence NTN/NR scenarios is needed, further consideration would be needed to select the most relevant and stringent ones.

Simulation assumptions
General 
For the NR and NB-IoT legacy networks, we propose to start from the assumptions used in previous coexistence studies and captured in the corresponding TRs TR 38.921, TR 38.803 and TR 36.802. 
For NTN networks, our proposal is to start from the assumptions previously agreed for the system level simulations used for calibration  in RAN1 and captured in TR 38.821 ([3]). 
Network Layout
TR 38.821 ([3]) specifies hexagonal beams (UV plane) coverage for satellite, with diameter from 50km and up to 450km. Also, only 10 UEs are uniformly distributed per beam.
[bookmark: _GoBack]The NTN cell size is much larger than legacy NR cells size for urban macro/rural scenarios. Overlapping NTN cells with legacy NR cells would increase significantly the simulations complexity, the simulators would have to manage too many BSs and UEs. Also, the number of UEs inside a NTN cell is much less as well and might need some special consideration. The following approaches (also shown on Figure 1 for macro deployments) should be further discussed:
· When looking at NTN impacts on NR, the NR network (under consideration) layout shall at least be fully included in one NTN cell.
· A minimum number (tbd) of NTN UEs shall be located in the NR networks layout.
· When looking at NTN performance with NR legacy networks as aggressor:
· How many NR networks should be considered in NTN cells? How many NTN cells should be simulated?
· Some method should be defined to evaluate NR legacy BS impacts on NTN BS.

[image: ]
[bookmark: _Ref53409692]Figure 1: NTN and NR networks layouts overlapping

Observation 2: Networks layout and NTN UEs distribution would need further alignment.



ACLR, ACS and ACIR
One key assumption when introducing NTN is to minimize as much as possible the impacts on legacy NR networks. Based on this assumption, the ACLR and ACS values for legacy NR BS and UE shall be as specified in TS 36.104 (BS NB-IoT), TS 36.101 (UE NB-IoT), TS 38.104 (NR BS), TS 38.101-1 (NR UE FR1) and TS 38.101-2 (NR UE FR2), and captured in Table 2.
	
	2GHz
	20 GHz and 30 GHz

	BS
	ACLR
	45 dB
	28 dB

	
	ACS
	45 dB
	

	UE
	ACLR
	30dB (ACLR1)
43dB (ACLR2)
	17 dB

	
	ACS
	33
	23 dB


[bookmark: _Ref53409982]Table 2: NR BS and UE ACLR/ACS

For NTN UEs targeting reusing the NR legacy UE ecosystem (2 GHz), the UE ACLR and ACS to be used in coexistence simulations shall be as specified in Table 2.
For other NTN UEs and for NTN BS, the ACLR and ACS values shall be determined so that the corresponding ACIR value will minimize the impacts on the adjacent network (legacy NR and NTN).
Proposal 3: For NR and NB-IoT, ACLR and ACS specified in TS 38.104 and 38.101 shall be assumed for NR BS and NR UE when running coexistence simulations.
Conclusion
In this contribution, we listed the possible scenarios to be considered when stuyding coexistence with NTN and initiated discussion on the simulation assumptions. We made following observations and proposals:
[bookmark: _Hlk54254186]Proposal 1: Co-channel coexistence and coexistence with adjacent services are out of NTN WI’s scope.
Observation 1: For FR1 bands above 3 GHz and for all FR2 bands, NR bands are TDD only while NTN would use FDD duplex mode. This would be a major issue for coexistence.
Proposal 2: A down-selection of coexistence NTN/NR scenarios is needed, further consideration would be needed to select the most relevant and stringent ones.
Observation 2: Networks layout and NTN UEs distribution would need further alignement.
Proposal 3: For NR and NB-IoT, ACLR and ACS specified in TS 38.104 and 38.101 shall be assumed for NR BS and NR UE when running coexistence simulations.
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