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Introduction
The NTN WI ([1]) has been approved in RAN#88e meeting to specify requirements for the support of NTN. It has been revised in last RAN#89-e meeting [5].
A Way Forward ([6]) was agreed in last RAN4#97-e meeting, with some high level agreements on the coexistence aspects. This contribution is based on our previous contribution in RAN4#97-e ([9]) with additional inputs.
Discussion 
Scope
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.
Scenarios
As already mentioned in [9], 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.
Note also HAPS is mentioned here after with the clarification made in last RAN meeting.



	
	Set 1
	Set 2

	
	GEO
	LEO 600km
	LEO 1200km
	HAPS
	GEO
	LEO 600km
	LEO 1200km
	HAPS

	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

	
	HAPS
	
	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

	
	HAPS
	
	N/A
	N/A
	N/A
	N/A
	X
	X
	X
	X


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

Following agreements ([6]) were reached in last RAN4#97-e:
· For coexistence studied, both NTN/NTN and NTN/TN in adjacent channels should be considered.
· Further discuss simulation assumptions and the down selection of scenarios for the coexistence studies.
A down-selection of the scenarios would be needed to optimize the simulations effort. Following aspects might be a starting point to agree on a down-selection:
· Rural scenario is usually not considered in FR2.
· Most likely, indoor scenario would be less impacted especially in FR2 due to path loss and building isolation.
· In the agreed WF ([6]), LEO @1200km was already down-prioritized for FR1, it should be discussed if it could then be considered as out of scope for the simulations and so, from the scope of RF requirements that will be worked on.
· A deeper analysis of set 1 and set 2 would be needed to identify if one set would be more stringent and so, if all simulations would be needed for both sets.


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, it was already agreed ([6]) 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. Those NTN assumptions might be the basis for further discussion.
Regarding the TNs deployment, and how they map inside the satellite lobes, one option would be to start from ITU studies, where this was addressed extensively. 
As this is the first time RAN4 will do such study, further alignment and investigation will be needed. The assumptions would also differ depending on the satellite’s altitude but, for example (as shown in Figure 1):
· A TN network might be deployed in a Manhattan (grid) environment with a certain number of buildings inside. 
· A number of BSs would be deployed in that network.
· A certain number of UEs are dropped in from each BS area taking into account the UE indoor/outdoor ratio.
· Several TN networks are randomly dropped inside the NTN footprint.
[image: ]
[bookmark: _Ref61453430]Figure 1: Example of a TN network deployment

Observation: Relevant ITU studies should be a good starting point to discuss the simulation assumptions in RAN4.
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 2: 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 discussed further the possible scenarios and proposed some criteria to down-select the corresponding permutations. We also initiate some discussion on the NTN and TN network deployment, part of 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: Relevant ITU studies should be a good starting point to discuss the simulation assumptions in RAN4.
Proposal 2: 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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