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1. Introduction
[bookmark: _GoBack]In RAN#102, the new WID for NR NTN for Release 19 was approved [1]. Downlink coverage enhancements is one of the objective of Release 19 NR NTN. To identify which channels require enhancement, it's necessary to define the evaluation methodology and parameters. In this contribution, we discuss the evaluation methodology and parameters for FR1 and FR2.
2. Link Budget Assumptions
In non-terrestrial network systems, expanding the number of active beams is advantageous for serving more UEs simultaneously. However, the limited power of satellites is shared among the active beams. As the number of active beams increases, the transmit power allocated to each beam decreases, leading to unreliable and unstable downlink signal quality. Therefore, downlink coverage enhancement is essential to achieve simultaneous service for more UEs while ensuring reliable and high-speed communication. We propose to evaluate the required SNR and coverage gap with existing coverage enhancements (e.g., repetition/aggregation, TBoMS). To further discuss the DL coverage enhancements, it's imperative to define the number of active beams and their corresponding EIRP density.
Proposal 1: For DL coverage enhancement in NR NTN, evaluate the required SNR and coverage gap with existing coverage enhancements.
Proposal 2: For DL coverage enhancement in NR NTN, discuss and define the number of active beams and their EIRP density for FR1 and FR2.
For link budget analysis in FR1, RAN1 has already made agreements in [2] regarding assumptions of link budget, target channels, and link-level simulation in Release 18 Coverage Enhancement for NR NTN. In Release 19, we propose reusing these assumptions and discussing the value of EIRP density. Additionally, the following guidance was made in the RAN plenary [1], which prioritizes the Set-1 LEO satellite at 600 km and does not consider the SSB enhancement.
Proposal 3: For link budget analysis in FR1, reuse the assumptions agreed in Release 18 and discuss the value of EIRP density.
Proposal 4: For the link-level simulation in FR1, reuse the assumptions agreed in Release 18 without considering SSB.
The channel attenuation characteristics in FR2 differ from those in FR1, necessitating a discussion on the link budget assumptions for FR2. Specifically, for VSAT connections with Set-1 LEO (study case 6) and GEO (study case 1) satellites in the Ka-band, the link budget assumptions are outlined in TR 38.321 [3]. We propose adopting the following assumptions provided in [3] as Table 1 for the link budget analysis in FR2. For the link-level simulation assumptions, reuse the assumptions for the Ka-band in Table 6.1.2-4 in [3] and the assumptions for each target channel agreed in [2] as the baseline.

Table 1: Link budget parameters for FR2 (Table 6.1.3.3-1 in [3]) 
	
	Frequency [GHz]
	Elevation angle [degree]
	RX: G/T [dB/T]
	Free space path loss [dB]
	Atmospheric loss [dB]
	Shadow fading margin [dB]
	Scintillation Loss [dB]
	Polarization loss [dB]
	Additional losses [dB]

	LEO (SC6)
	20.0
	30
	15.9
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0

	GSO (SC1)
	20.0
	12.5
	15.9
	210.6
	1.2
	0.0
	1.1
	0.0
	0.0



Proposal 5: For link budget analysis in FR2, adopt the assumptions of study case 1 and study case 6 in TR 38.821 and discuss the value of EIRP density.
Proposal 6: For link-level simulation in FR2, adopt the assumptions in Table 6.1.2-4 in TR 38.821 and assumptions for each target channel agreed in Release 18.
3. Conclusions
Based on the discussion in the previous sections, the following proposals were made:
Proposal 1: For DL coverage enhancement in NR NTN, evaluate the required SNR and coverage gap with existing coverage enhancements.
Proposal 2: For DL coverage enhancement in NR NTN, discuss and define the number of active beams and their EIRP density for FR1 and FR2.
Proposal 3: For link budget analysis in FR1, reuse the assumptions agreed in Release 18 and discuss the value of EIRP density.
Proposal 4: For the link-level simulation in FR1, reuse the assumptions agreed in Release 18 without considering SSB.
Proposal 5: For link budget analysis in FR2, adopt the assumptions of study case 1 and study case 6 in TR 38.821 and discuss the value of EIRP density.
Proposal 6: For link-level simulation in FR2, adopt the assumptions in Table 6.1.2-4 in TR 38.821 and assumptions for each target channel agreed in Release 18.
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