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Introduction
In RAN1#114 meeting, to further align the evaluation results from different companies, the agreements regarding self-evaluation methodology for IMT-2020 satellite radio interface were made as follows.
	[bookmark: _Hlk142488692]Agreement
For DL and UL overhead:
· DL overhead is assumed to be 0.14
· UL overhead is assumed to be 0.08

Agreement
For the evaluation metrics that require usage of beam area, a beam area of 1415 km2 is assumed.

Agreement
The modeling of delay / RTT for SLS is up to companies to report.

Agreement
All the beams are considered for computing the area of connection density.

Agreement
For SLS to LLS metric of connection density, “pre-processing SINR” should be used instead of “pre-processing SNR”.

Agreement
Elevation angle of 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model.

Agreement
For mMTC LLS (NR and eMTC), 16-QAM can be used in addition to QPSK to derive the SNR to SE mapping.

Agreement
For connection density evaluation with full buffer system-level simulation followed by link-level simulation, for SINR CDF distribution derivation, all the beams are assumed to be fully loaded.

Observation:
Based on RAN1 evaluations, for peak data rate and spectral efficiency the max code rate and modulation order is:
· For DL, the modulation scheme is , and between 666/1024 and 822/1024
· For UL, the modulation scheme is , and  between 434/1024 and 553/1024

Agreement
3GPP will report peak data rate and spectral efficiency based on
· 822/1024 and  for DL
· 553/1024 for and  for UL

Agreement
For the link budget template:
· The attached xls to R1-2308233 is endorsed as the starting point for the link budget template.
· The target elevation angle is [30] degrees, and the link budget template includes the link margin (in dB) at that elevation angle.
· The LLS to derive the “required SNR” for the link budget template is performed under an NTN TDL-C rural channel model with the K-factor corresponding to the target elevation angle.
· The rest of the parameters (bits / #reps / others) and whether different values are used for different scenarios (eMBB-s, HRC-s, mMTC-s) are to be discussed via email discussion.



In this contribution, we provide our considerations on the self-evaluation methodologies of link budget template for NR-NTN.

Link budget template
For IMT-2020 satellite radio interface self-evaluation, the link budget can provide an observation from the coverage margin point. Regarding the minimum elevation angle for link budget calculation, the similar principle as the elevation angle used in the SLS and LLS can be used. For SLS in NTN self-evaluation, 90 degrees is used as the central beam elevation, and for LLS in NTN self-evaluation, elevation angle of 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model. Therefore, the central beam elevation of 90 degrees should be adopted in the link budget template. Considering 2 additional tiers as shown in Fig. 1 are needed to compose the 19 spot beams, the minimum elevation angle in the link budget template should be the outermost beam edge elevation angle, i.e., 79 degrees, instead of 30 degree.


Fig 1. Hexagonal pattern with 19 spot beams determination in NTN
Proposal 1: For the link budget template, the target elevation angle is 79 degrees.
During the post RAN1#114 email discussions on IMT-2020 NTN self-evaluation, the following proposal was achieved for link budget templates:
	Proposal 2.1: RAN1 to provide link budgets for the following test environments:
· [bookmark: _Hlk146740494]Rural-eMBB-s (NR NTN)
· Rural-mMTC-s (NR NTN, NB-IoT NTN, eMTC NTN)
· Rural-HRC-s (NR NTN, FFS: NB-IoT NTN, eMTC NTN)



For Rural-eMBB-s scenario in NR NTN, several physical channels, including PDSCH, PDCCH, PUSCH and PUCCH, are taken into account in the link budget calculation. FL proposed the following parameters in Table 1 are taken as baseline for the link budget template, and values with square brackets can be find-tuned depending on the simulation results from companies.
Table 1. Simulation parameters for Rural-eMBB-s in NR NTN
	Physical channel
	TBS
	BW
	#reps
	Target BLER

	PDSCH
	[1731]
	[9.36 MHz]
	1
	10%

	PDCCH
	40
	48 PRBs, AL 16
	
	1%

	PUSCH
	[184]
	[1PRB]
	[20 slots]
	10%

	PUCCH
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



For PDSCH parameters, we understand the intention of using BW of 9.36 MHz is to match the FRF = 3 scenario, where the inter-cell interference can be ignored. In this case, the TBS is 1736 according to the Table 5.1.3.2-1 in 38.214 when MCS0 is selected. 
Proposal 2: For PDSCH parameters, the TBS is 1736 for the BW of 9.36 MHz.
Based on the simulation parameters and LLS, the link budget results are illustrated in Table 2 with changes highlighted in yellow. The transmission bit rate is calculated as , where  is the repetition number.
Table 2. Link budget template for Rural-eMBB-s in NR NTN
	Parameter
	PDCCH
	PDSCH
	PUCCH
	PUSCH

	System configuration
	
	
	
	

	s1. Frequency (GHz)
	2.0
	2.0
	2.0
	2.0

	s2. Constellation type
	LEO
	LEO
	LEO
	LEO

	s3. Satellite height (km)
	600 
	600 
	600
	600

	s4. UE antenna height (m)
	1.5 
	1.5 
	1.5
	1.5

	s5. Transmission bit rate (bits/s)
	40000
	1736000.0 
	125
	9200.0 

	s6. Target packet error rate for the required SNR
	1 
	10.0 
	1 
	10.0 

	s7. Spectral efficiency (bit/s/Hz)
	TBD
	0.18
	TBD
	0.05

	s8. Pathloss model (select from LoS or NLoS)
	LOS
	LOS
	LOS
	LOS

	s9. UE speed (km/h)
	0.0 
	0.0 
	0.0
	0.0

	s10. Minimum elevation angle (degrees)
	79.0 
	79.0 
	79.0
	79.0

	Transmitter
	　
	　
	　
	　

	t1. Number of transmit antennas
	1
	1
	1
	1

	t2. Number of transmit antenna ports
	1
	1
	1
	1

	t3. Total transmit power (dBm)
	43.37
	43.71
	23.0
	23.0

	t4. Transmit antenna gain (dBi)
	30.0
	30.0
	0.0
	0.0

	t5. EIRP (dBm)
	73.37
	73.71
	23.00
	23.00

	Receiver
	　
	　
	　
	　

	r1. Number of Receive antennas
	2.0
	2.0
	1.0
	1.0

	r2. Number of Receive antennas ports
	1.0
	1.0
	1.0
	1.0

	r3. Receiver G/T (dB/K)
	-33.6
	-33.6
	1.1
	1.1

	r4. Occupied Channel bandwidth (Hz)
	8640000.0
	9360000.0
	180000.0
	180000.0

	r5. Required SNR (dB)
	-8.4
	-4.6
	-10.1
	-5.5

	r6. Receiver implementation margin (dB)
	2.0
	2.0
	0.0
	2.0

	r7. Hardware link budget
	175.4
	171.6
	180.2
	173.6

	Calculation of available pathloss
	　
	　
	　
	　

	c1. Atmospheric loss (dB)
	0.0
	0.0
	0.0
	0.0

	c2.Shadow fading margin (dB)
	3.0
	3.0
	3.0
	3.0

	c3. Scintillation Loss (dB)
	2.2
	2.2
	2.2
	2.2

	c4. Polarization loss (dB)
	3.0
	3.0
	3.0
	3.0

	c5. Additional losses (dB)
	0.0
	0.0
	0.0
	0.0

	c6. Available pathloss for data channel (dB)
	167.2
	163.3
	172.0
	165.4

	Calculation of coverage margin
	　
	　
	　
	　

	m1. Distance to the satellite at minimum elevation angle (km)
	610.2
	610.2
	610.2
	610.2

	m2 .Pathloss at minimum elevation angle (dB)
	154.2
	154.2
	154.2
	154.2

	m3. Coverage margin at minimum elevation angle (dB)
	13.0
	9.2
	17.8
	11.2


Proposal 3: Capture the link budget template in Table 2 in TR 37.911.

Conclusion
In this contribution, we provide our considerations on the self-evaluation methodologies of link budget template for NR-NTN. The following proposals are made.
Proposal 1: For the link budget template, the target elevation angle is 79 degrees.
Proposal 2: For PDSCH parameters, the TBS is 1736 for the BW of 9.36 MHz.
Proposal 3: Capture the link budget template in Table 2 in TR 37.911.
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