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1. [bookmark: _Ref18181]Introduction
In RAN1#114bis meeting, following agreements have been achieved for ITU submission [1]. In this contribution, link budget for eMBB-s, HRC-s, mMTC-s and NB-IoT NTN are discussed.
	Agreement
Proposal 1.1 in section 6 of R1-2310471 is endorsed with TBS value 1736 for NR NTN Rural eMBB-s table.
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.
Include the receiver interference in the link budget template for NTN, and reuse the following average INR results from TR 38.821:
· 4.4 dB for FRF3 DL, 
· 7.6 dB for FRF3 UL
The UE speed is updated as 3 km/h in the template for results collection for connection density.
The maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetitions, usage of HARQ, and feeder link delay.
At least for eMBB-s spectral efficiency evaluation, a value of 0dB for scintillation loss can be optionally used (in addition to the already agreed 2.2dB) and results can be separately captured in TR 37.911.


1. [bookmark: _Ref54269283]Discussion on the link budget
According to the agreements on link budget calculation, the required SNR is obtained via LLS using the corresponding simulation configurations. The link budget for different scenarios are provided below. 
[bookmark: _Ref32622]Table 1 Link budget for NR NTN Rural eMBB-s
	PDSCH
	PUSCH

	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	1736
	9.36MHz
	1
	10%
	184
	180kHz
	20
	10%

	Required SNR = -5.7dB
Coverage margin at elevation angle 30° = 3.9dB 
	Required SNR = -8.2dB
Coverage margin at elevation angle 30° = 8.3dB 



Table 2 Link budget for NR NTN Rural HRC-s
	PDSCH
	PUSCH

	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	256
	1.44MHz
	4
	0.1%
	256
	180kHz
	16
	0.1%

	Required SNR = -5.4dB
Coverage margin at elevation angle 30° = 3.6dB 
	Required SNR = -0.8dB
Coverage margin at elevation angle 30° = 0.8dB 



Table 3 Link budget for NR NTN Rural mMTC-s
	PDSCH
	PUSCH

	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	184
	1.08MHz
	1
	10%
	256
	180kHz
	20
	10%

	Required SNR = -5.1dB
Coverage margin at elevation angle 30° = 3.3dB 
	Required SNR = -3.8dB
Coverage margin at elevation angle 30° = 3.9dB 



[bookmark: _Ref32628]Table 4 Link budget for NB-IoT NTN
	NPDSCH
	NPUSCH fmt1

	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	256
	180kHz
	4 reps, 10 subframes each (total 40ms)
	10%
	256
	15kHz
	8 reps, 4 RUs (8 subframes per RU)
	10%

	Required SNR = -10.6dB
Coverage margin at elevation angle 30° = 8.8dB
	Required SNR = -5.7dB
Coverage margin at elevation angle 30° = 16.6dB


It is observed that the coverage margin at minimum elevation angle is larger than 0 in all scenarios, which means the link budget is satisfactory.
Observation 1: The link budget can be fulfilled for eMBB-s, HRC-s, mMTC-s and NB-IoT NTN. 
Proposal 1: Capture the link budget results in Table 1~Table 4 into TR 37.911. 
1. Conclusions
In this contribution, the link budget results are reported and evaluation methodology is discussed with following observations and proposals.
Observation 1: The link budget can be fulfilled for eMBB-s, HRC-s, mMTC-s and NB-IoT NTN. 
Proposal 1: Capture the link budget results in Table 1~Table 4 into TR 37.911. 
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