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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 [2].
In last RAN4 meeting, simulation assumptions were discussed and a first document [3] has captured the initial assumptions, basis for future consideration. The networks layout models for coexistence between NTN and TN would need additional elaborations, this contributions is analyzing those aspects, and some other issues left opened. 
Discussion 

Coexistence between TN and NTN : network layout models 
When doing coexistence studies, RAN4 evaluate impacts of an aggressor network to a victim network, both networks having similar characteristics (number of BSs and UEs, ISD, … ). And when both networks have different ISD, an overlapping scheme is defined, e.g. pico networks distribution in a macro network.
In the case of the NTN-TN coexistence, such considerations are even more relevant comparing the each networks’ cells size, UEs distribution, characteristics… Some configuration simplifications would also be needed to reduce the simulations time for certain scenarios.
To make such analysis, we propose in the following to look at the each network and the role (aggressor or victim) they have in the coexistence study.
TN as a victim
Number of NTN(s) aggressor
Considering GEO and LEO satellites might cover a same area on Earth, several NTNs might then overlap a deployed TN and so those NTNs might potentially interfere with this TN, as shown in Figure 1.
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[bookmark: _Ref67507561]Figure 1: NTN satellites coverage – TN area 

Nevertheless, as agreed in [4], only adjacent channel cases are considered in RAN4 coexistence simulation. It’s very unlikely GEO and LEO satellites will operate in same frequency range, on a co-channel basis. 
Based on those observations, when TN is a victim, coexistence simulations should only consider one NTN aggressor at a time.
Proposal1: When TN is a victim, coexistence simulations should only consider one NTN aggressor at a time.

Number of victim TN(s) to be observed.
A NTN coverage area is much wider than the area covered by a single TN, one NTN will then most likely overlap several TNs (Figure 2). It’s questionable then if the coexistence simulations should consider one NTN and a certain number of TNs. 
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[bookmark: _Ref67507710]Figure 2: NTN coverage and TNs overlap
Considering the NTN UEs distribution would be randomly based, the impact of the NTN should be relatively similar for neighboring TNs. Assuming a fractional frequency reuse factor not equal to 1, all TNs inside a satellite beam would approximatively suffer of similar interference from NTN. It seems not necessary to study all TNs inside a satellite beam.
It should then be enough to focus on two victim TNs, e.g. one as close as possible to satellite Nadir point (e.g. TN1 or TN3 in Figure 2) and one as far as possible to this Nadir point (e.g. TNn in Figure 2). This would also reduce the simulation runtime. 
Proposal 2: When considering TN as a victim it might be enough to analyze 2 TNs (one as close as possible to satellite Nadir point and one as far as possible to this point) and not all TNs in the satellite coverage area (assuming a fractional frequency reuse factor not equal to 1).

TN BSs and UEs
When looking at the legacy coexistence simulations for most of the scenarios (rural, macro urban, ..), RAN4 usually looks at deployments where aggressor BSs and victim BSs are either co-located or shifted, but the number of BSs and UEs in both networks are the same. And then, RAN4 looks at the cdf figures for all BSs and UEs deployed in both network.
For the NTN-TN coexistence study, the situation is radically different. We would expect the number of NTN UEs operating in a NTN coverage area would be small comparing to the number of TN UEs in a similar area (for information, TR 38.821 is mentioning 10 UEs only per satellite beam). This means that, in UL, only few TN BSs and TN UEs would be impacted by NTN operations, while the other ones would not suffer of minimum interference. To properly analyze at the impacts, neither under-evaluating nor over-evaluating them, one of the following options should be considered for UL evaluations:
· Option 1: RAN4 should focus on the TN BSs cells where a NTN UE is located and all TN UEs close by a NTN UE (as shown in Figure 3, only considering the red BSs/cells and their respective UEs). Looking at the cdf figures for all BSs and UEs deployed in a TN would be too much soften the impacts by averaging all figures.
· Option 2: Consider a much higher number of NTN UEs in one NTN cell: the density of NTN UEs shall be comparable to the density of TN UE in a TN cell, even if this might not be a typical scenario.
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[bookmark: _Ref67507824]Figure 3: TN cells potentially impacted by NTN Ues

Proposal 3: When TN is victim, for UL evaluation, one of the following alternative should be chosen:
· Alternative 1: Analyze simulation results only for the BSs/cells which hosts a NTN UE.
· Alternative 2: The density of NTN UEs in a TN cell shall be the same as the density of TN UE.

For DL evaluations, all TN BSs and TN UEs should be considered as all of them would be covered by a satellite beam. Nevertheless, for each BS, only one of the 3 sectors will be facing towards the NTN node, not all 3 sectors. 
Proposal 4: When TN is victim, for DL evaluation, all TN BSs (but only one of the 3 sectors per BS) and all UEs should be considered. 

NTN as a victim
Number of TNs to be considered
When NTN is the victim, all TNs in the satellite beams coverage would interfere here. Depending on the satellite and its orbit, a selection of TN types (rural, macro urban, …) would need additional discussions. Feasibility of such simulations with many TNs and possible alternative approaches would also need further alignment.
Also, HAPS network might operate in the same frequency channel than the considered TN. It would then make sense to also consider HAPS network in such case.
Proposal 5: When NTN is victim, all TNs and HAPS in the satellite coverage shall be considered. 
Nevertheless, it won’t be realistic to consider that all BSs in all TNs are active at the same time, only a certain ratio of them would be interfering the NTN. May be only 20% of BSs would be active in one TN when looking at NTN as a victim, but this would need further discussion.
Proposal 6: All BSs in all TNs will not be active at the same instant, only a certain ratio of them per TNs should be considered when NTN is victim.
Parameters discussion
Fractional frequency reuse factor for NTN
The fractional frequency reuse factor (FFR) shall be agreed before running the simulations as it would considerably influence the results: as satellite cells would most likely overlap as it was shown in some contributions from last RAN4 meeting ([5]) for LEO satellite @600km. 
A reuse factor of 1 would give the most stringent scenario and should be preferred a priori. Still, further discussion would be needed to conclude if this value would be representative of NTN deployment as this would generate inter NTN cells interferences. 
Observation 1: A fractional frequency reuse factor (FFR) value of 1 would be the most stringent scenario but it might not be representative of NTN deployment.
Nevertheless, if another FFR value than 1 is agreed as simulation assumption, it should then be clearly stated that a FFR value of 1 would be strictly forbidden for NTN. 
Proposal 7: A FFR value of 1 shall be forbidden for NTN deployment if this value is not taken as simulation assumptions for the coexistence study.
Also, if a FFR value of 3 is agreed, this would impact the available bandwidth for each NTN beam: for the S-band, only 10 MHz channel bandwidth would be available per beam.
Proposal 8: A FFR value greater than 1 would reduce the available BW per satellite beam, dividing the considered frequency band accordingly.
Satellite elevation angle
According to TR 38.821, NTN would support up to 19 beams , with a layout considering wrap-around mechanism. The central beam center might be at Nadir point, or far away from this point, depending on satellite elevation angle.
Depending on this satellite elevation angle, shadow fading and clutter loss would increase and NTN interference impacts on TNs would differ. Same observation could be done on impacts from TNs to NTN. 
Two “extreme” elevation angle should then be considered for the coexistence study: 
Proposal 9: For the coexistence study, consider two satellite elevation angles: one for which the central beam centre corresponds to the satellite Nadir point, and another one for which this central beam centre would be as far as possible from this point, still considering a realistic value.
UE noise figure
It seems there is a discrepancy between the UE TN NF (9 dB) usually taken in RAN4 and the UE NTN NF (7 dB) in TR 38.821.
This should have minor impact on the simulation results. Nevertheless, to align with RAN4 assumptions used not only for coexistence studies, but also for specifying the UE RF requirements, we propose to consider 9dB as UE NF for both TN and NTN at 2 GHz.
Proposal 10: At 2 GHz, UE NF for TN and NTN shall be equal to 9 dB.

NTN UL power control
NTN UE would most likely always transmit at maximum output power or very close to it, the power headroom would then be very limited and the NTN UE power control scheme might not be that relevant for the coexistence simulations.
This UL power control has also been discussed in RAN1, outcomes were captured in TR 38.821, The outcome of those discussions was: NR Release-15 power control schemes can be used for NTN.
Proposal 11: Adopt NR TN UL power control for NTN.
NTN Performance metrics
Some UE throughput performance have been captured in TR 38.821 (section 6.1.1.3-1), It’s unclear how those throughput were evaluated and if there was any agreement on the taken method, but it would be interesting to further investigate if any throughput could be estimated for NTN satellite and NTN UE from the system simulation results. 
If an agreement could be reached, we could then apply the same approach for TN and NTN impacts, using the 5% degradation criteria as a threshold.


Conclusion
In this contribution, we discussed the network deployment models and the not yet defined simulation assumptions. We made the following proposals and observations: 

Proposal1: When TN is a victim, coexistence simulations should only consider one NTN aggressor at a time.

Proposal 2: When considering TN as a victim it might be enough to analyze 2 TNs (one as close as possible to satellite Nadir point and one as far as possible to this point) and not all TNs in the satellite coverage area (assuming a fractional frequency reuse factor not equal to 1).

Proposal 3: When TN is victim, for UL evaluation, one of the following alternative should be considered:
· Alternative 1: Analyze simulation results only for the BSs/cells which hosts a NTN UE.
· Alternative 2: The density of NTN UEs in a TN cell shall be the same as the density of TN UE.

Proposal 4: When TN is victim, for DL evaluation, all TN BSs (but only one of the 3 sectors per BS) and all UEs should be considered. 

Proposal 5: When NTN is victim, all TNs and HAPS in the satellite coverage shall be considered. 

Proposal 6: All BSs in all TNs will not be active at the same instant, only a certain ratio of them per TNs should be considered when NTN is victim.

Observation 1: A fractional frequency reuse factor (FFR) value of 1 would be the most stringent scenario but it might not be representative of NTN deployment.

Proposal 7: A FFR value of 1 shall be forbidden for NTN deployment if this value is not taken as simulation assumptions for the coexistence study.

Proposal 8: A FFR value greater than 1 would reduce the available BW per satellite beam, dividing the considered frequency band accordingly.

Proposal 9: For the coexistence study, consider two satellite elevation angles: one for which the central beam centre corresponds to the satellite Nadir point, and another one for which this central beam centre would be as far as possible from this point, still considering a realistic value.

Proposal 10: At 2 GHz, UE NF for TN and NTN shall be equal to 9 dB.

Proposal 11: Adopt NR TN UL power control for NTN.
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