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1 Introduction
In RAN#86, a New WID [1] on solutions for NR to support non-terrestrial networks (NTN) was approved. The objective related to RF are listed below.

•
Study and identify which bands may be potentially relevant to NTN including: 

o
Analysis of regulations in the spectrum considered

o
Adjacent channel co-existence 
•
Considering the potential bands to be used as example for the WID:

•
Specify needed generic RF core requirements for the network and the UE such that adjacent channel co-existence scenarios are met and performance of other RF parameters (RX performance, TX signal quality etc.) are subject to acceptable minimum requirements.

Note 1: It is assumed that this work item will be frequency agnostic and therefore we can consider that NTN can operate in FR1 or FR2 ranges. Defining NR bands for NTN should be included as part of dedicated Rel-17 RAN4 led work items including an analysis of regulations in spectrum considered, which bands 3GPP should specify, as well as potential co-existence between NR terrestrial and satellite
It can be found that adjacent channel co-existence is an important objective. In this paper, we’d like to discuss how to outline the adjacent channel co-existence for NTN topic.
2 Discussion on adjacent channel co-existence study
RAN4 can only perform the adjacent channel co-existence study between NTN system and terrestrial IMT system and/or different NTN systems. Firstly, RAN4 need to decide the simulation scenario and method. Traditionally, there are two methods to evaluate the adjacent channel co-existence study: deterministic analysis and Monte-carlo static system simulation. RAN4 often use Monte-Carlo static system simulation method to derive the reasonable RF requirements. It can be expected that there is no impact on incumbent system. Thus, it isn’t expected that the simulation results will have an impact on the RF requirements of terrestrial IMT UE/BS.
Observation 1: It isn’t expected that the co-existence simulation of NTN will have an impact on RF requirements of terrestrial IMT UE/BS.
Based on the WID, the work item mainly focus on some scenarios, such as LEO, GEO, HAPS and ATG. From RF perspective, these scenarios are totally different. RAN4 need to decide which scenarios are priorities, considering the heavy workload. As for terrestrial network, generally RAN4 need to consider the rural macro, urban macro, dense urban and so on.
Observation 2: Some scenarios, such as LEO, GEO, HAPS and ATG are considered for NTN system. The outer scenario, such as rural macro, urban macro and dense urban, are considered for terrestrial network. The simulation scenarios are based on the permutation and combination between NTN scenario and TN scenario.

Satellite system has a beam foot print with large size up to hundreds of kilometers. For terrestrial IMT system, the ISD is only 500 meters. RAN4 need to consider how to match these two heterogeneous network and derive the simulation scenarios.

Observation 3: RAN4 need to consider how to match two heterogeneous network (NTN and IMT network).
Besides, RAN4 need to consider adjacent channel co-existence between two NTN systems. The foot print between two NTN systems may be total or partial overlapping. For satellites, the same orbits need to be considered. Considering the large scale about radius of foot print from different scenario, the number of terminal per unit area needs to be assumed.
Observation 4: For the co-existence scenario between two NTN systems, RAN4 need to consider whether to assume the same orbits and partial overlapping about foot print.
Referring to TR 38.821 [3], some satellite parameters for system level simulator were assumed. RAN4 can start work with it. Considering the adjacent channel co-existence study, RAN4 need to assume the satellite orbits, center frequency, satellite antenna model, channel bandwidth, transmitter power, noise figure, UE’s type and so on. The potential choices can be considered shown in table 1. Besides, not sure whether power control or 23dBm maximum transmit power should be applicable to NTN UE considering all of the UE have similar propagation distance. It may have an impact on the assumption of co-existence.

Table 1 considered simulation parameters when performing adjacent channel coexistence study

	Simulation parameters
	Potential choice

	Satellite orbits
	GEO, LEO-1200, LEO-600

	Center frequency
	It depends on the decision about the example band.

	Satellite antenna model
	Passive reflector antenna or AAS. Antenna Gain and 3dB beam width

	Channel bandwidth
	It depends on operators’ spectrum allocations, no more than 100MHz.

	Transmitter power
	Different satellite orbits need different transmitter power

	Noise figure
	FFS

	UE’s type
	VSAT or handheld UE

	Power control
	FFS


3 Summary

Based on the discussion, all the observations are listed below:
Observation 1: It isn’t expected that the co-existence simulation of NTN will have an impact on RF requirements of terrestrial IMT UE/BS.
Observation 2: Some scenarios, such as LEO, GEO, HAPS and ATG are considered for NTN system. The outer scenario, such as rural macro, urban macro and dense urban, are considered for terrestrial network. The simulation scenarios are based on the permutation and combination between NTN scenario and TN scenario.

Observation 3: RAN4 need to consider how to match two heterogeneous network (NTN and IMT network).

Observation 4: For the co-existence scenario between two NTN systems, RAN4 need to consider whether to assume the same orbits and partial overlapping about foot print.
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