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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 last RAN4 meeting, we discussed the co-existence scenarios. All the configurations are shown below.
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 In this paper, we’d like to further discuss NTN simulation assumptions.
2 Discussion on NTN simulation scenarios
It’s obvious that RAN4 need to further down-select the NTN co-existence scenarios based on the specific principle. Companies propose to choose the most relevant and stringent ones. Currently, the corresponding items are listed below.
Table 1 The items and candidate options

	Items
	Candidate options
	Note

	Frequency range
	L-band, S-band, Ka-band
	

	NTN scenarios
	GEO, LEO-1200, LEO-600, HIBS
	

	Parameter Set
	Set1 and Set2
	BW configurations are included in this item

	Beam configurations
	Earth Fixed Beam, Earth Moving Beam
	

	NR scenarios
	Rural, Urban macro, Dense Urban, Micro/small cell outdoor, Indoor hotspot
	

	UE type for NTN
	Handheld UE, VSAT
	


Currently, Ka-band can only operate in GEO system based on the latest ITU agreement. Thus, Ka-band can be excluded firstly. The path loss for L-band is smaller than S-band. Thus, we can only choose the L-band for NTN co-existence simulation, considering the stringent ones.
For NTN scenarios, RAN4 can take LEO-600 into account as the worst case. Meanwhile, HIBS also need to be considered.

For parameter set, RAN4 can derive only one parameter set, which means to merge both set1 and set2.

For Beam configurations, earth fixed beam can be considered as first priority.
For NR scenarios, Rural and Urban macro can be considered as first priority.

For UE type, if RAN4 choose sub-3GHz, the handheld UE can be assumed.

Thus, it’s proposed to down-select the NTN co-existence scenarios as below.

Table 2 The items and candidate options

	Items
	Proposal

	Frequency range
	L-band

	NTN scenarios
	LEO-600, HIBS (priority)

GEO, LEO-1200

	Parameter Set
	Merge both set1 and set2 as one parameter set

	Beam configurations
	Earth Fixed Beam

	NR scenarios
	Rural, Urban macro (priority)
Dense Urban, Micro/small cell outdoor, Indoor hotspot

	UE type for NTN
	Handheld UE


Proposal 1: It’s proposed to down-select the NTN co-existence scenarios as table 2.

3 Discussion on Network layout
In last meeting, the one question was raised by companies. How do we deal with the heterogeneous scenario between TN and NTN systems?
In order to solve this problem, we can assume the satellite beam diameter is 20km. The ISD for NR urban macro is assumed as 500 meter. Both the NTN cell and NR cell are hexagonal cells. Therefore, the heterogeneous network layout can be shown as below when we look into NTN performance with NR legacy networks as aggressor.
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Figure 1 The heterogeneous network layout
Generally, RAN4 only use 5 layer hexagonal cells to evaluate the adjacent channel co-existence issue. However, in order to match the NTN cell with larger size, we have to increase the amount of NR layers. The number of layers can be calculated by equation as below:
Layer = D-beam/ISD/2 + 1                                (1)
Where D-beam = 20000m, ISD=500m, then we need 21 layers at least.

The 1st layer only has one site.

The 2nd layer has 6 sites.

The 3rd layer has 12 sites.

……

The 21st layer has 120 sites.

Except for the 1st layer, the number of sites for nth layer can be calculated by the equation below

Site = (n-1)*6                                       (2)
So, the total number of sites can be calculate as below
Site_total = 3*n*(n-1) + 1                                 (3)
For this specific case, 21 layers is needed, so the total number of sites is 1260. Each site has 3 sectors. Thus, the simulator may have to manage 3780 sectors for this case.
Observation 1: The figure 1 can be used as heterogeneous network layout between NR legacy network and NTN network for one beam cell.
Observation 2: The equation (1) and (3) can be used to calculate the number of layers and sites for NR legacy network.
Observation 3: Even if the minimum beam diameter was chosen in table 6.1.1.1-1 from TR 38.821, thousands of sectors will be used. Thus, RAN4 need to further check whether there is a method to further decrease the complexity of simulations.
4 Summary

Based on the discussion, all the observations and proposals are listed below:
Proposal 1: It’s proposed to down-select the NTN co-existence scenarios as table 2.
Observation 1: The figure 1 can be used as heterogeneous network layout between NR legacy network and NTN network for one beam cell.
Observation 2: The equation (1) and (3) can be used to calculate the number of layers and sites for NR legacy network.
Observation 3: Even if the minimum beam diameter was chosen in table 6.1.1.1-1 from TR 38.821, thousands of sectors will be used. Thus, RAN4 need to further check whether there is a method to further decrease the complexity of simulations.
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