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Introduction
In RANP meeting #99, a new study item [1] was agreed to provide the self-evaluation results towards IMT-2020 submission to ITU-R WP 4B against the technical performance requirements defined by Report ITU-R M.2514 [2], which should be based on Rel-17 NTN (including both NR NTN and IoT NTN). In RAN1 meeting #112b-e, the following agreements were made.
	Agreement
The proposals and proposed working assumption in Section 2 of R1-2304118 are endorsed.

Agreement
Signals from one satellite to a UE would be seen as site-specific according to Table 7.6.3.4-1 of TR 38.901.

Agreement
The proposal in Section 2 of R1-2304123 is agreed.



In this contribution, we provide our further considerations on self-evaluation methodology for IMT-2020 satellite radio interface.
Discussion
In RAN1 meeting #112b-e, the following proposed working assumption is endorsed.
· Proposed working assumption 3.3: For peak spectral efficiency and peak data rate parameters:
· [bookmark: _Hlk134713880]The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.
According to the guidance in Report ITU-R M.2514, the performance requirements for peak data rate and peak spectral efficiency are summarized in Table 1 and the requirements should be derived using an assignable bandwidth of up to 30 MHz over one satellite beam.
[bookmark: _Hlk134697065]Table 1. Performance requirements for peak data rate and peak spectral efficiency
	Performance
	Requirements

	Peak data rate (DL)
	70 Mbit/s

	Peak data rate (UL)
	2 Mbit/s

	Peak spectral efficiency (DL)
	3 bit/s/Hz

	Peak spectral efficiency (UL)
	1.5 bit/s/Hz



Uplink transmission is the bottleneck for fulfilling the requirements due to the limited transmission power of handheld UE. The transmission bandwidth is smaller, the power density would be higher, and a better SNR would be observed for uplink transmission. To achieve a peak data rate of 2 Mbit/s with a peak spectral efficiency of 1.5 bit/s/Hz, the uplink bandwidth should be around 2/1.5=1.33 MHz, so 8 PRBs for 15kHz SCS configuration or 4 PRBs for 30kHz SCS configuration are the proper uplink transmission bandwidth. As discussed in RAN1 meeting #112b-e, if those ideal parameters are assumed, the CNR would be 7.08dB, and choosing at least MCS=12 to achieve 1.5 bit/s/Hz spectral efficiency is feasible. Therefore, we propose to confirm the working assumption.
Proposal 1: Confirm the working assumption for the parameters that are chosen based on “ideal conditions” for peak spectral efficiency and peak data rate.
For realistic parameters for SLS, firstly we would like to discuss the beam deployment. According to the agreed simulation assumptions, LEO-600 satellite orbit, hexagonal pattern with at least 19 spot beams are considered. Normally 19 cells with 10 UEs per cell are modelled in SLS for TN evaluation, so we think 19 spot beams are enough for evaluation purpose considering that the UE density is 10 UEs per spot beam. As described in 6.1.1.1 of TR 38.821, the five-layer beam layout to construct 19 spot beams for frequency reuse factor 1 and 3 is provided in Fig.1.


Fig 1. Beam layouts for frequency reuse factor 1 and 3
[bookmark: _Hlk134711823]It was agreed to use 90 degrees for central beam elevation and 4.41 degrees for 3 dB beam width. With those assumptions, the beam center elevation and beam edge elevation for each layer of the spot beam layout are provided in Table 2. 
Table 2. Beam center elevation and beam edge elevation (beam center elevation is 90 degrees)
	Layer
	Beam center elevation (degree)
	Beam edge elevation (degree)

	1st layer
	81.6281
	79.2083

	2nd layer
	85.8159
	83.4000

	3rd layer (central layer)
	90.0000
	87.5857

	4th layer
	85.8159
	83.4000

	5th layer
	81.6281
	79.2083



According to Table 2, it shows that the minimum beam edge elevation is around 79 degrees under the agreed assumption. However, during NTN R17 SI phase and R17/R18 WI, it is always assumed that a cell edge UE would experience an elevation angle of 30 degrees in LEO scenario. Thus, how to capture this into our simulations is not clear. A straightforward solution is to simply increase the simulated cell number until the 30 degrees beam edge elevation attains. But this would significantly add simulation burden. For this reason, we would suggest to add one additional evaluation scenario for beam edge elevation is 30 degrees, and the corresponding beam center elevation and beam edge elevation for each layer of the spot beam layout are provided in Table 3.
Table 3. Beam center elevation and beam edge elevation (beam edge elevation is 30 degrees)
	Layer
	Beam center elevation (degree)
	Beam edge elevation (degree)

	1st layer
	51.3290 
	48.7791 

	2nd layer
	46.8939 
	44.2958 

	3rd layer (central layer)
	42.3696 
	39.7057 

	4th layer
	37.7223 
	34.9647 

	5th layer
	32.8981 
	30.0000



Proposal 2: Add one additional evaluation scenario that the minimum beam edge elevation is 30 degrees for the beam layout.
Regarding the realistic parameters for shadow fading margin, scintillation loss, polarization loss, and additional losses, the assumptions for link budget analysis in Table 6.1.3.2-1 of TR 38.821 can be used for SLS, which are calculated and summarized in Table 4. The elevation angle will be calculated based on the random UE location in the evaluation for each UE, and the corresponding atmospheric loss will be calculated according to Equation (6.6-8) in TR 38.811 with the determined elevation angle. 
Table 4. Additional evaluation parameters
	Parameters
	Value (dB)

	Shadowing fading margin
	3

	Scintillation loss
	2.2

	Polarization loss
	3

	Additional losses
	0



Proposal 3: The realistic parameters for evaluation can be determined based on TR 38.821 and TR 38.811.

Conclusion
In this contribution, we provide our further considerations on self-evaluation methodology for IMT-2020 satellite radio interface. The following proposals are made.
Proposal 1: Confirm the working assumption for the parameters that are chosen based on “ideal conditions” for peak spectral efficiency and peak data rate.
Proposal 2: Add one additional evaluation scenario that the minimum beam edge elevation is 30 degrees for the beam layout.
[bookmark: _GoBack]Proposal 3: The realistic parameters for evaluation can be determined based on TR 38.821 and TR 38.811.
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